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1 Experimental Section

Commercially available solvents and reagents were used without further purification. *H NMR spectra were recorded
at 300 MHz on a Bruker AV111300 NMR spectrometer, at 400 MHz on a AV400 NMR spectrometer and at 500 MHz
on a DRX 500 spectrometer, *C NMR spectra at 100 MHz on a Bruker AV 111400 NMR spectrometer, at 125 MHz on a
DRX500 spectrometer are proton decoupled and were recorded at room temperature unless otherwise stated, data was
processed with Mestrec version 5.2.5-4731 and Topspin 2.0 (Version of: Nov 9th 2006). Chemica shifts ( ) are
reported in ppm relative to TMS ( 0.00) for the *H NMR and to chloroform (* 77.0) for the **C NMR measurements,
coupling constant J are expressed in Hertz, pendant technique was used for *C NMR assignment. Mass spectra were
recorded with electrospray MS Waters LCT Time of Flight Mass Spectrometer and with El (GC/MS) Waters GCT
Premier Time of Flight Mass Spectrometer. Infrared Spectra were recorded on a PerkinElmer 100FT-IR spectrometer

at room temperature.
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1.1 General Synthetic Procedures

1.1.1 General ProcedureA:
Five equivaents of NaHCO; and three equiva ents of iodine were added to a homoallylamine derivative in CH3CN, the

mixture was stirred at room temperature for 16 hours and was monitored by TLC. When the reaction was completed
solvent was removed in vacuo. To the residue thus obtained a solution of NaS,0; was added, the compound was
extracted with EtOAc x 3, washed with water, dried over MgSO, and solvent removed in vacuo to deliver post-work-
up material.

1.1.2 General Procedure B:
lodo-azetidine derivatives were refluxed for four hours in CHLCN. After which the reactions were judged to be

complete (by TLC), the solvent was removed in vacuo to deliver isomerised iodo-pyrrolidine product.

1.1.3 General Procedure C:
Post-work-up iodo-azetidine derivatives were stirred at room temperature for 24 hoursin the corresponding neat amine
10 (mL), after which time NaHCO; was added and the product extracted with EtOAc x 3, unreacted amine was

removed in vacuo, the residue was purified by flash chromatography.

1.1.4 General ProcedureD:

Post-work up iodo-azetidine derivative (1 equiv.) and sodium azide (2 equiv.) were dissolved in DMF (20 mL) and
stirred at room temperature for 16 hours. Alkyne (1 equiv.), copper (1) iodide (2 equiv.) were added and the reaction
mixture was stirred at room temperature for 16 hours. The solvent was removed in vacuo, EtOAc was added and the
resulting suspension was filtered through Celite to remove the inorganic salts. The filtrate was concentrated under
reduced pressure and the product was purified by flash chromatography.

1.1.5 General ProcedureE:

Post-work up iodo-azetidine derivative (1 equiv.) was heated at 70 C in DMSO (20 mL) for 4 hours. After being
allowed to cool to room temperature, sodium azide (1.5 equiv.) was added and the mixture was stirred at room
temperature for 16 hours. Ethynylbenzene (1 equiv.) and copper (I) iodide (2 equiv.) were added and the reaction
mixture was heated at 80 C for 4 hours. The solvent was removed in vacuo, ethyl acetate was added and the resulting
suspension was filtered through Celite to remove the inorganic salts. The filtrate was concentrated under reduced

pressure and the product was purified by flash chromatography.

1.1.6 General ProcedureF

Halo-azetidine was stirred with amine (10 equiv.) in DM SO (25 mL) for 48 hours a room temperature. Diethyl either
was added and the organic layer washed with a saturated solution of sodium bicarbonate and then water x 3. The
solvent was removed in vacuo and the product purified by flash chromatography.
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1.1.7 General Procedure G

Post-work up iodo-azetidine derivatives were heated at 50 C in CH sCN (20 mL) for 4 hours, solvent was removed in
vacuo, amine (10 equiv.) was added and the mixture was stirred at 80 C for 16 hours in DM SO. Diethyl either was
added and the organic layer washed with a saturated sol ution of sodium bicarbonate and then water x 3, the residue was

concentrated under reduced pressure and purified by flash chromatography.

1.1.8 General ProcedureH
|lodo-azetidine derviatives were stirred in a2 M solution of NaOH (25 mL) and DM SO (25 mL) for 48 hours at room
temperature. Diethyl either was added and the organic layer washed with water x 3. The solvent was removed in vacuo

and purified by flash chromatography.

119 Synthesis

1191 (1r) (E)-N-(4-M ethoxybenzylidene)-1-phenylmethanamine
General Procedure A was used. 4-methoxybenzaldehyde (7.34 mmol, 1.00 g),
/©/\ @ benzylamine (8.08 mmol, 868 mg). Ydlow oil, 1.57 g, 95%. *H NMR (&; 300 MHz,
CDCly); 3.74 (3H, s, OCHy), 4.74 (2H, s, PhCH)), 6.88 (2H, d, J = 9.0, ArH), 7.19-7.26
(1H, m, ArH), 7.30-7.31 (4H, m, ArH), 7.70 (2H, d, J = 8.7, ArH), 8.26 (1H, s, CH=N); *C{'H} NMR (&; 100 MHz,
CDCl3), 55.36 (CHs), 65.02 (CH,), 114.06 (CH), 126.97 (CH), 128.02 (CH), 128.53 (CH), 129.25 (C), 129.91 (CH),
139.73 (C), 161.31 (CH), 161.79 (C). M/z: (ES') 226.1 [M + H]".

1.19.2 (3c) cis4-l1odo-1-(4-methylbenzyl)-2-phenylpyrrolidine.

| Genera Procedure B was used, 2¢ (20 mg, 0.05 mmol) and acetonitrile (20 mL), yellow oil, 19

mg, 97%. *H NMR (5; 500 MHz, CDCl5); 2.35 (s, 3H, Me), 2.41 (m, 1H, PhACHCHH), 2.76

N (1H, dd, J=10.0 & 5.0, NCHHCHI), 2.94 (1H, dt, J = 15.0 & 10.0, PhCHCHH), 3.43 (1H, dd,

\\© J =10.0 & 5.0, NCHHCHI), 3.52 (2H, ABQ, Jas = 15.0, NCH,Ar), 3.57 (1H, apt, orsJ = 10.0,

PhCHCH,), 4.40 (1H, m, NCH,CHI), 7.14 (2H, d, J = 10.0, ArH), 7.23 (2H, d, J = 10.0, ArH),

7.30 (1H, t, J = 5.0, ArH), 7.39 (2H, t, J = 10.0, ArH), 7.57 (2H, d, J = 5.0, ArH); *C{'H} NMR (5; 100 MHz,

CDCly), 17.97 (CH), 21.07 (CHj3), 48.85 (CHy), 56.32 (CH,), 64.29 (CH,), 69.28 (CH), 127.44 (CH), 127.78 (CH),

128.26 (CH), 128.33 (CH), 128.54 (CH), 128.59 (CH), 128.89 (CH), 128.94 (CH), 128.96 (CH), 129.22 (CH), 135.73
(C), 136.41(C), 141.92 (C). High-resolution M S calcd for formula C,5H,;NNal: 400.0538; found: 400.0542.
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1.1.9.3 (3d) 3-(cis-1-Benzyl-4-iodopyrralidin-2-yl)pyridine.
Genera Procedure B was used, 2d (50 mg, 0.14 mmol) and acetonitrile (20 mL), yellow oil, 47
mg, 95%. *H NMR (3; 300 MHz, CDCl3); 2.36 (1H, m, PyCHCHH), 2.77 (1H, dd, J = 12.0 &
_ 6.0, NCHHCHI), 2.99 (1H, dt, J = 15.0 & 12.0, PyCHCHH), 3.42 (1H, dd, J = 12.0 & 6.0,
K@ NCHHCHI), 3.55 (2H, ABq, Jas = 12.0, NCH,Ph), 3.64 (1H, t, J = 9.0, PyCHCH,), 4.40 (1H,
m, NCH,CHI), 7.14 (2H, d, J = 10.0, ArH), 7.28 (6H, m, ArH), 8.02 (1H, d, J = 9.0, PyH), 8.55
(1H, d, J = 6.0, PyH), 8.68 (1H, s, PyH); *C{*H} NMR (3; 100 MHz, CDCl3), 17.41 (CH), 48.44 (CH,), 56.73 (CH,),
64.38 (CH,), 66.60 (CH), 123.88 (CH), 126.96 (CH), 128.03 (CH), 128.24(CH), 128.32 (CH), 135.40 (CH), 138.32
(C), 147.60(C), 149.14 (CH), 149.74 (CH). High-resolution MS calcd for formula CyHi/Nol: 364.0436; found:
364.0440.

] N

1194 (3e) 4-(cis-1-Benzyl-4-iodopyrrolidin-2-yl)pyridine.
Genera Procedure B was used, 2e (50 mg, 0.14 mmol) and acetonitrile (20 mL), yellow ail,
49 mg, 98%. 'H NMR (&; 300 MHz, CDCl3); 2.36 (1H, m, PyCHCHH), 2.80 (1H, dd, J =
12.0 & 6.0, NCHHCHI), 2.99 (1H, dt, J = 15.0 & 9.0, PyCHCHH), 3.43 (1H, dd, J=12.0 &
N| : N\\© 6.0, NCHHCHI), 3.59 (2H, ABQ, Jas = 15.0, NCH,Ph), 3.65 (1H, at, oos) = 9.0, PyCHCH,),
4.40 (1H, m, NCH,CHI), 7.30 (5H m, ArH), 7.52 (2H, d, J = 6.0, PyH), 8.61 (2H, d, J = 6.0,
PyH); *C{'H} NMR (&; 100 MHz, CDCl3), 17.23 (CH), 48.17 (CH,), 56.98 (CH,), 64.31 (CH,), 67.94 (CH), 122.78
(CH), 127.17 (CH), 128.25 (CH), 128.37(CH), 138.21 (C), 150.15 (CH), 151.47 (C). High-resolution MS cacd for
formula CigH21NI: 364.0436; found 364.0440.

1.1.95 (4a) (E)-N-Benzylidene-1-phenylbut-3-en-1-amine
Procedure: Five equivalent of caesium carbonate (1.37 g, 4.2 mmol) and three equivaent of
_ iodine (640 mg, 2.52 mmol) were added to 1a (200 mg, 0.84 mmoal) in CH;CN (25 mL), the
N/\© mixture was stirred at room temperature for 16 hours and was monitored by TLC. When the
reaction was completed solvent was removed in vacuo. To the residue thus obtained a
solution of Na,SsOs was added, the compound was extracted with EtOAc x 3, washed with water, dried over MgSO,
and dried in vacuo, the crude product was purified by distillation. Yellow oil, 157 mg, 79%. *H NMR (&; 300 MHz,
CDCl3); 2.69 (2H, att, ops) = 7.5, PACHCH,), 4.33 (1H, s, obsd = 7.5, PACHCH,), 4.98-5.07 (2H, m, CH=CH,, ), 5.64-

5.78 (1H, m, CH=CH,), 7.20-7.40 (8H, m, ArH), 7.44 (2H, d, J = 7.2, ArH), 7.75-7.78 (2H, m, ArH), 8.28 (1H, s,
E4

X



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

ES

CH=N); ®C{'H} NMR (&; 100 MHz, CDCls;) 43.26 (CH,), 75.39 (CH), 117.28 (CH,), 127.07 (CH), 127.16 (CH),
128.39 (CH), 128.48 (CH), 128.58 (CH), 130.65 (CH), 135.53 (CH), 136.39 (C), 143.93 (C), 160.08 (CH). High-
resolution MS calcd for C17H7N: 235.1361; found: 235.1355.

1196 (4c) (E)-N-(4-Methylbenzylidene)-1-phenylbut-3-en-1-amine

Procedure: Five equivalent of caesium carbonate (3.26 g, 10.0 mmol) and 3 equivalent of
N/ I, (1.5 g, 6.0 mmol) were added to 1a (500 mg, 2.0 mmol) in CH3CN (25 mL), the mixture
/\©\ was stirred at room temperature for 16 hours and was monitored by TLC. When the
reaction was completed solvent was removed in vacuo. To the residue thus obtained a
solution of Na,S<O; was added, the compound was extracted with EtOAc x 3, washed with water, dried over MgSO,
and dried in vacuo, the crude product was purified by distillation. Yelow oil, 367 mg, 74%. *H NMR (3; 400 MHz,
CDCl3); 2.47 (3H, s, Me), 2.83 (2H, ait, obsd = 8, PACHCH,), 4.46 (1H, s, osd = 7.2, PACHCH,), 5.12-5.21 (2H, m,
CH=CH, ), 5.81-5.92 (1H, m, CH=CHy,), 7.28-7.38 (3H, m, ArH), 7.46 (2H, t, J = 8, ArH), 7.58 (2H, d, J = 7.2 ArH),
7.80 (2H, d, J = 8.4, ArH), 8.38 (1H, s, CH=N); *C{'H} NMR (&; 100 MHz, CDCl3) 21.59 (CHs), 43.36 (CH,), 75.36
(CH), 117.22 (CH,), 127.19 (CH), 128.38 (CH), 128.42 (CH), 128.48 (CH), 129.32 (CH), 133.89 (C), 135.64 (CH),

140.97 (C), 144.11 (C), 159.90 (CH). High-resolution MS calcd for CigHigNNa: 272.1415; found: 272.1425.

X

1.1.9.7 (6aa) N-Benzyl-1-((cis)-1-benzyl-4-phenylazetidin-2-yl)methanamine
N General Procedure C was used, 1a (200 mg, 0.84 mmoal), flash chromatography
N H (Hexane/EtOAC = 1/1 Rf 0.4), yellow ail, yield (from 1a) = 248 mg, 86%. IR 3316,
2983, 1645, 1494, 1453, 1373, 1242, 1158; *H NMR (&; 300 MHz, CDCl5); 2.00 (1H,
s obsJ= 9.9, PNCHCHH), 2.35-2.45 (2H, m, PhCHCHH and NCHCHHNH), 2.53
(1H, dd, J = 12.0 & 4.5, NCHCHHNH), 3.28-3.36 (1H, m, CHCH,NH), 3.58 (2H, s, NHCH,Ph), 3.67 (2H, ABq, Jas =
12.9, NCH,Ph), 4.02 (1H, aut, opsd = 8.1, PACHCH)), 7.20-7.37 (13H, m, PhH), 7.45-7.48 (2H, m, PhH); *C{*H} NMR
(5; 100 MHz, CDCl3), 31.12 (CH,), 53.75 (CH,), 54.14 (CH,), 61.49 (CH,), 62.72 (CH), 65.24 (CH), 126.67 (CH),
126.85 (CH), 127.05 (CH), 127.93 (CH), 128.14 (CH), 128.18 (CH), 128.23 (CH), 128.49 (CH), 129.11 (CH),138.88

(C), 140.58 (C), 143.54 (C). High-resolution M S calcd for formula C4H,;N,: 343.2174; found: 343.2163.

1.1.9.8 (6aa) N-(((2S,4R)-1-benzyl-4-phenylazetidin-2-yl)methyl)propan-1-amine

Genera Procedure C was used, (R)-1a (200 mg, 0.84 mmoal), flash chromatography
/\© (Hexane/EtOAC = 1/1 Rf 0.4), yellow ail, yield (from (R)-1a) = 242 mg, 84%. HPLC:

Chiralpak AD column, detected at 210 nm, duent: n-hexane/iso-propanol 99/1, flow

rate: 0.250 mi/min. [ ]p® = +96.8 (c 0.32, CHCl3), 99.5% ee. IR 3061, 3027, 2821,

1672, 1603, 1494, 1453, 1353, 1206, 1157; 'H NMR and *C{*H} NMR same as rac
6aa. High-resolution MS calcd for formula CyHosNoNa: 365.1994; found: 365.1999.

N
H
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Racemic 1 99.5% ee
2-25900
2-27383
21000
 1-25400

z0 20 20 0 20 20 E 213 25 28 250 %3 275 288 200 33
No. Ret.Time Height Area Rel.Area i No. Ret.Time Height Area Rel.Area
1 24.00 665.968 774.560 4253 1 2540 4710 3.538 0.23
2 25.90 824.818 1046.813 5747 12 27.38 939.967 1503597 99.77

Total: 1490.786  1821.373  100.00 iTotal: 944.677 1507.134  100.00

1.1.99 (6ab) N-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)pr opan-1-amine
N~ Genera Procedure C was used, la (200 mg, 0.84 mmol), flash chromatography
N H (CHCI3/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1a) = 216 mg, 87%. IR 3313, 2944,
2832, 1449, 1115; '"H NMR (3; 300 MHz, CDCl,); 0.84 (3H, t, J = 7.5, Me), 1.30-1.42
(2H, m,CH,CH3), 1.91-2.00 (1H, m, PhCHCHH), 2.26-2.50 (5H, m, NHCH,CH,,
PhCHCHH, NCHCHHNH, NH), 2.57 (1H, dd, J = 12.3 & 4.2, NCHCHHNH), 3.29-3.37 (1H, m, NCHCH,NH), 3.68
(2H, ABQ, Jag = 12.6, NCH,Ph), 4.03 (1H, gt, os) = 8.1, PACHCH,), 7.24-7.38 (8H, m, PhH), 7.46-7.49 (2H, m,
PhH); *C{*H} NMR (5; 100 MHz, CDCls), 11.68 (CH3), 22.61 (CH,), 31.27 (CH,), 51.84 (CH,), 54.03 (CH,), 61.44
(CHy), 62.32 (CH), 65.30 (CH), 126.84 (CH), 127.13 (CH), 128.22 (CH), 129.14 (CH), 138.92 (C), 143.31 (C). High-

resolution MS caled for formula CyoHo7N2: 295.2174; found: 295.2162.

1.1.9.10 (6ab) N-(((2S4R)-1-Benzyl-4-phenylazetidin-2-yl)methyl)propan-1-amine
-~ Genera Procedure C was used, (R)-1la (400 mg, 1.68 mmol), flash chromatography
(CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yield (from (R)-1a) = 377 mg, 76%. HPLC:
Chiralpak AD column, detected at 210 nm, €uent: n-hexane/iso-propanol 95/5, flow
rate: 0.250 ml/min. [ ]p°= +97.2 (c 1.17, CHCl3), 92.5% ee. IR 3029, 2960, 2933, 2873,
1654, 1493, 1454, 1382, 1156; ‘H NMR and “*C{'H} NMR same as rac 6ab. High-
resolution MS caled for formula CyoHo7N2: 295.2174; found: 295.2179.

Racemic 1 92.5% ee
2-202%2
1- 18750
: 170 180 190 20 210 20 20 240 250
No. Ret.Time Height Area Rel.Area iNo. Ret.Time Height Area Rel Area
1 19.61 367.958 321.959 45.15 v 1 18.75 53.655 38.600 373
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2 21.50 308.704 391.150 54.85 12 20.29 882.679 996.706 96.27
Total: 676.662 713.109 100.00 ' Total: 936.334 1035.306  100.00

1.1.9.11 (6ac) N-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)propan-2-amine
Genera Procedure C was used, la (200 mg, 0.84 mmol), flash chromatography
N (CHCIy/MeOH = 9/1 Rf 0.4), yellow oil, yield (from 1a) = 206 mg, 83%. IR 3661, 3300,
3062, 3027, 2927, 2969, 1649, 1603, 1494, 1454, 1382, 1250, 1172, 1066; 'H NMR (&; 300
MHz, CDCls); 0.87 (3H, d, J = 6, Me), 0.96 (3H, d, J = 6, Me), 1.96 (1H, 0, s = 84,
PhCHCHH), 2.35(1H, dd, J=11.7 & 4.8, NCHCHHNH), 2.41-2.52 (2H, m, PhACHCHH &
NHCH(CHs,),), 2.58 (1H, dd, J = 11.7 & 4.8, NCHCHHNH), 3.31-3.38 (1H, m, NCHCH,NH), 3.67 (2H, ABq, Jas =
12.9, NCH,Ph), 4.04 (1H, at, opsJ = 8.1, PNCHCH,), 7.25-7.38 (8H, m, PhH), 7.48 (2H, d, J= 6.9, PhH); “*C{'H}
NMR (3; 100 MHz, CDCl3), 21.63 (CH3), 22.21 (CHj), 31.24 (CH,), 49.27 (CH), 51.64 (CH,), 61.40 (CH,), 62.30
(CH), 65.33 (CH), 126.84 (CH), 127.20 (CH), 127.27 (CH), 128.26 (CH), 128.34 (CH), 129.21 (CH), 139.00 (C),
143.11 (C). High-resolution MS calcd for formula CxHo7N,: 295.2174; found: 295.2172.

1.1.9.12 (6ad) 1-((cis)-1-Benzyl-4-phenylazetidin-2-yl)-N-(pyridin-2-
ylmethyl)methanamine
N H N__J Genera Procedure C was used, 1la (200 mg, 0.84 mmol), flash chromatography

(CHCI3/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1a) = 199 mg, 69%. IR 3311,

3061, 3029, 2926, 2820, 1671, 1590, 1570, 1493, 1474, 1454, 1433, 1356, 1289, 1210,

1149; *H NMR (&; 300 MHz, CDCls); 2.00 (1H, a0, obs) = 8.4, PACHCHH), 2.39-2.49
(2H, m, PhCHCHH and NCHCHHNH), 2.55 (1H, dd, J = 12.3 & 4.2, NCHCHHNH), 2.92 (1H, br, NH), 3.29-3.37
(IH, m, CHCH;NH), 3.67 (2H, ABq, Jas = 12.9, NCH,Ph), 3.74 (2H, s, NHCH,Py), 4.02 (1H, aut, onsJ = 8.1,
PhCHCH,), 7.10-7.35 (13H, m, PhH), 7.46-7.48 (1H, m, PhH), 7.60 (1H, td; J = 7.8 & 1.8, PyH), 8.52-8.54 (1H, m,
PyH); *C{*H} NMR (&; 100 MHz, CDCls), 31.13 (CH,), 53.69 (CH,), 55.29 (CH,), 61.42 (CH,), 62.28 (CH), 65.26
(CH), 121.78 (CH), 121.91 (CH), 126.86 (CH), 127.05 (CH), 128.10 (CH), 128.17 (CH), 129.18 (CH), 136.35 (CH),
138.65 (C), 143.47 (C),149.30 (CH), 159.83 (C). High-resolution MS calcd for formula CysHosNs: 344.2126; found:
344.2118.

1.1.9.13 (6ae) 1-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)piperidine
Genera Procedure C was used, la (200 mg, 0.84 mmol), flash chromatography
\ '\O (Hexane/EtOAC = 1/1 Rf 0.3), yellow ail, yield (from 1a) = 229 mg, 85%. IR 3062, 3027,
2933, 2852, 2799, 1676, 1603, 1521, 1493, 1453, 1382, 1353, 1324, 1273, 1252, 1209,
1156, 1122; '"H NMR (3; 300 MHz, CDCl3); 1.37-1.42 (2H, m, NCH,CH,CH,), 1.50-1.57
(4H, m, NCH,CH,), 1.79 (1H, dt, J = 9.9 & 8.7, PhACHCHH), 2.23-2.35 (6H, m, NCH,CH,
& NCHCH2N), 2.57 (1H, dt, J = 9.9 & 8.7, PhACHCHH), 3.28-3.37 (1H, m, NCHCHN), 3.70 (2H, ABQ, Jas = 12.9,
E7
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NCH,Ph), 4.00 (1H, s, onsJ = 8.1, PACHCH,), 7.19-7.32 (8H, m, PhH), 7.39-7.42 (2H, m, PhH); *C{*H} NMR (3;
100 MHz, CDCl3), 24.21 (CH,), 25.89 (CH,), 35.57 (CH,), 55.16 (CH,), 60.92 (CH), 61.25 (CH,), 65.36 (CH,), 65.90
(CH), 126.78 (CH), 126.88 (CH), 127.89 (CH), 128.04 (CH), 129.47 (CH), 138.43 (C), 143.67 (C). High-resolution
MS calcd for formula CxH4gN,: 321.2330; found: 321.2327.

1.1.9.14 (6af) 4-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)mor pholine
N /\ General Procedure C was used, la (200 mg, 0.84 mmol), flash chromatography
N k/o (Hexane/EtOAC = 1/1 Rf 0.3), yellow ail, yield (from 1a) = 192 mg, 71%. IR 3061, 3028,
2054, 2853, 2807, 1641, 1603, 1566, 1493, 1454, 1357, 1327, 1302, 1277, 1241, 1207,
1139; 'H NMR (&; 300 MHz, CDCl3); 1.83 (1H, dt, J = 9.9 & 8.7, PACHCHH), 2.26-2.44
(6H, m, NCHCH,N & NCH,CH,0), 2.55 (1H, dt, J = 9.9 & 8.7, PhCHCHH), 3.27-3.36
(1H, m, NCHCH,N), 3.66 (4H, t, J = 4.8, CH,0), 3.71 (2H, ABQ, Jas = 12.9, NCH,Ph), 4.02 (1H, at, aoed = 8.1,
PhCHCH,), 7.21-7.36 (8H, m, PhH), 7.43 (2H, dd, J = 8.1 & 1.5, PhH); *C{*H} NMR (3; 100 MHz, CDCl5), 34.71
(CH,), 54.29 (CH,), 60.54 (CH), 61.35 (CH,), 64.74 (CH,), 65.79 (CH), 66.91 (CH,), 126.77 (CH), 126.93 (CH),
127.01 (CH), 127.96 (CH), 128.12 (CH), 129.45 (CH), 138.39 (C), 143.52 (C). High-resolution M S calcd for formula

CyHo6N,ONa: 345.1943; found: 345.1939.

1.1.9.15 (6ag) 1-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)-4-methylpiper azine
N/\ Genera Procedure C was used, la (200 mg, 0.84 mmoal), flash chromatography
N &N\ (CHCl3/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1a) = 228 mg, 81%. IR 3675, 3391,
2988, 2972, 2901, 2800, 1634, 1603, 1565, 1493, 1453, 1406, 1394, 1381, 1264, 1231,
1165, 1066, 1056; '"H NMR (&; 300 MHz, CDCls); 1.80 (1H, dt, J = 9.9 & 87,
PhCHCHH), 2.27 (3H, s, Me), 2.30-2.49 (10H, m, NCHCH,N & NCH,CH,N), 2.55 (1H,
dt, J= 9.9 & 8.7, PhACHCHH), 3.27-3.36 (1H, m, NCHCH_N), 3.69 (2H, ABq, Jas = 12.9, NCH,Ph), 4.00 (1H, anit, obsJ
= 8.1, PACHCH,), 7.18-7.33 (8H, m, PhH), 7.41 (2H, dd, J = 8.25 & 1.5, PhH); *C{*H} NMR (&; 100 MHz, CDCl5),
35.05 (CHy), 45.05 (CH3), 53.69 (CH,), 55.03 (CH), 60.69 (CH), 61.31 (CH,), 64.30 (CH,), 65.85 (CH), 126.75 (CH),
126.89 (CH), 126.94 (CH), 127.93 (CH), 128.08 (CH), 129.45 (CH), 138.38 (C), 143.56 (C). High-resolution MS calcd

for formula CxH3oN3: 336.2439; found: 336.2427.

1.1.9.16 (6ah) 1-((cis)-1-Benzyl-4-phenylazetidin-2-yl)-N-(4-methoxybenzyl)methanamine.
Genera Procedure C was used, 1a (200 mg, 0.84 mmol), flash chromatography

”n (CHCI/MeOH = 9/1 Rf 0.4), yellow oil, yield (from 1a) = 245 mg, 78%. IR
OMe 3300, 2926, 1611, 1584, 1512, 1496, 1454, 1349, 1304, 1250, 1178, 1073; ‘H

NMR (; 400 MHz, CDCl3); 1.61 (1H, br, NH), 1.88 (1H, m, PhCHCHH), 2.27

N
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(2H, m, PhCHCHH and NCHCHHNH), 2.40 (1H, dd, J = 12.0 & 6.0, NCHCHHNH), 3.19 (1H, m, CHCH,NH), 3.53
(2H, ABQ, Jas = 9.0, NCH,Ph), 3.61 (2H, ABQ, Jas = 3.0, NHCH,Ar), 3.69 (3H, s, OMe), 3.89 (1H, at, ons = 12.0,
PhCHCH,), 6.70 (2H, d, J = 6.0, ArH), 7.00 (2H, d, J = 9.0, ArH), 7.12 (8H, m, PhH), 7.34 (2H, d, J = 9.0, PhH);
BC{*H} NMR (3; 100 MHz, CDCl3), 30.78 (CH,), 53.15 (CH,), 53.96 (CH,), 61.48 (CH,), 62.52 (CH), 62.96 (CH),
123.29 (CH), 126.96 (CH), 127.30 (CH), 128.10 (CH), 128.24 (CH), 129.16 (CH), 134.66 (CH), 138.10 (C), 138.58
(C), 139.80 (C), 148.52 (CH), 148.74 (CH). High-resolution MS calcd for formula C,sH2N,O: 373.2280; found:
373.2277.

1.1.9.17 (6bb) N-(((cig)-1-(4-Methoxybenzyl)-4-phenylazetidin-2-yl)methyl)propan-1-amine
N Genera Procedure C was used, 1b (760 mg, 2.84 mmoal), flash chromatography
N H (CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1b) = 682 mg, 74%. IR 3315, 2936,
1625, 1544, 1426, 1319, 1273, 1178; *H NMR (&; 300 MHz, CDCl5); 0.85 (3H, t, J = 7.5,
Me), 1.32-1.44 (2H, m, CH,CH3), 1.95 (1H, 40, os] = 8.7, PhCHCHH), 2.27-2.50 (4H,
m, NHCH,CH, PhCHCHH, NCHCHHNH), 257 (1H, dd, J = 121 & 45
NCHCHHNH), 3.28-3.36 (1H, m, NCHCH NH), 3.62 (2H, ABq, Jas = 12.9, NCH,Ar),
3.80 (3H, s, OCH3), 4.01 (1H, g, onsJ = 8.1, PACHCH,), 6.84 (2H, d, J = 8.4, ArH), 7.24-7.29 (3H, m, ArH), 7.35
(2H, t, J = 7.5, ArH), 7.45-7.48 (2H, m, ArH); *C{*H} NMR (&; 100 MHz, CDCls), 11.68 (CH3), 22.66 (CH,), 31.18
(CHp), 51.91 (CH,), 54.15 (CH,), 55.26 (CH3), 60.66 (CH,), 62.00 (CH), 65.09 (CH), 113.65 (CH), 126.81 (CH),
127.12 (CH), 128.23 (CH), 130.24 (CH), 130.95 (C), 143.34 (C), 158.84 (C). High-resolution MS calcd for formula

C21H29N,0: 325.2280; found: 325.2285.

MeO

1.1.9.18 (6ca) N-Benzyl-1-((cis)-1-(4-methylbenzyl)-4-phenylazetidin-2-yl)methanamine
Genera Procedure C was used, 1c (530 mg, 2.11 mmol), flash chromatography
/\© (CHCIs/MeOH = 9/1 Rf 0.4), yellow oil, yield (from 1c) = 564 mg, 75%. IR 3653,
3284, 2956, 2878, 2753, 2528, 1596, 1496, 1476, 1467, 1382, 1345, 1289, 1215, 1112;
'H NMR (; 500 MHz, CDCl3); 2.01 (1H, s, asd = 10.0, PACHCHH), 2.33 (3H, s,
Me), 2.41-2.48 (2H, m, PhCHCHH and NCHCHHNH), 2.58 (1H, dd, J = 12.0 & 4.5,
NCHCHHNH), 3.32-3.37 (1H, m, NCHCH,NH), 3.61 (2H, ABq, Jas = 13.0, NHCH,Ph), 3.66 (2H, ABq, Jas = 13.0,
NCH,ATr), 4.03 (1H, ait, obsd = 8.5, PACHCH,), 7.08 (2H, d, J = 8.0, ArH), 7.21-7.39 (10H, m, ArH), 7.49 (2H, d, J =
8.0, ArH); *C{'H} NMR (3; 125 MHz, CDCl5), 21.12 (CHs), 31.08 (CH,), 53.68 (CH,), 53.97 (CH,), 61.02 (CH,),
62.28 (CH), 65.07 (CH), 126.80 (CH), 126.85 (CH), 127.07 (CH), 128.02 (CH), 128.22 (CH), 128.26 (CH), 128.90
(CH), 129.07 (CH), 135.73 (C), 136.66 (C), 140.01 (C), 143.49 (C). High-resolution MS cacd for formula
CaxsHagNoNa 379.2150; found: 379.2144.

N
H

1.1.9.19 (6da) N-Benzyl-1-(cis-1-benzyl-4-(pyridin-3-yl)azetidin-2-yl)methanamine.
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Genera Procedure C was used, 1d (328 mg, 1.37 mmol), flash chromatography
N (CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yied (from 1d) = 340 mg, 72%. IR 3302,
Z 3027, 2819, 1643, 1578, 1494, 1479, 1453, 1427, 1356, 1314, 1207, 1156; 'H NMR
(5; 400 MHz, CDCl3); 1.31 ( 1H, br, NH), 2.16 (1H, 40, o) = 8.0, PYCHCHH), 2.52
(2H, m, PyCHCHH and NCHCHHNH), 2.83 (1H, dd, J = 12.0 & 4.0, NCHCHHNH), 3.56 (1H, m, NCHCH,NH), 3.68
(2H, ABQ, Jag = 12.0, NCH,Ph), 3.92 (2H, ABQ, Jag = 12.0, NHCH,Ph), 4.08 (1H, s, obs) = 8.0, PYCHCH,), 7.16 (1H,
t, J=8.0, ArH), 7.21 (1H, t, J = 8.0, ArH), 7.23 (2H, t, J = 8.0, ArH), 7.28 (1H, d, J = 8.0, ArH), 7.29 (2H, d, J = 8.0,
ArH), 7.34 (2H, m, ArH), 7.38 (2H, d, J = 12.0, ArH), 7.69 (1H, dt, J = 8.0 & 4.0, ArH), 8.42 (dd, 1H, J = 6.0 & 4.0,
PyH), 8.91 (1H, s, PyH); *C{*H} NMR (&; 100 MHz, CDCl5), 30.78 (CH,), 53.15 (CH,), 53.96 (CH,), 61.48 (CH,),
62.52 (CH), 62.96 (CH), 123.29 (CH), 126.96 (CH), 127.30 (CH), 128.10 (CH), 128.24 (CH), 129.16 (CH), 134.66
(CH), 138.10 (C), 138.58 (C), 139.80 (C), 148.52 (CH), 148.74 (CH). High-resolution MS calcd for formula
CusH2sN3Na 366.1946; found: 366.1949.

Ir=

1.1.9.20 (6di) 2-((((cis)-1-Benzyl-4-(pyridin-3-yl)azetidin-2yl)methyl)amino)ethanol
OH General Procedure C was used, 1d (410 mg, 1.72 mmol), flash chromatography
H/\/ (CHCIs/MeOH = 1/1 Rf 0.4), yellow ail, yield (from 1d) = 419 mg, 82%. IR 3333,
| 2939, 2829, 1639, 1596, 1580, 1495, 1454, 1359, 1315, 1209, 1155; 'H NMR (&; 300
MHz, CDCl3); 2.25 (1H, 40, obsd = 9.3, PYCHCHH), 2.62-2.94 (7H, m, NCHCH,NH,
PyCHCHH, CH,CH,OH, NH, OH), 3.59-3.67 (1H, m, NCHCH,NH), 3.79 (2H, t, J =
5.1, CH,0H), 3.95 (2H, AB(Q, Jas = 12.6, NCH,Ph), 4.32 (1H, gut, orsJ = 8.1, PYCHCHy), 7.49-7.56 (6H, m, ArH), 8.06
(1H, dd, os) = 7.8 & 1.2, PyH), 8.75 (1H, d, J = 4.5, PyH), 8.88 (1H, s, PyH); *C{*H} NMR (&; 100 MHz, CDCl5),
30.83 (CHy), 51.17 (CH,), 53.13 (CHy), 60.58 (CH,), 61.53 (CH,), 62.68 (CH), 62.85 (CH), 123.32 (CH), 127.32 (CH),
128.22 (CH), 129.17 (CH), 134.56 (CH), 138.14 (C), 138.54 (C), 148.50 (CH), 148.63 (CH). High-resolution MS calcd

for formula CigH»3sNsONa: 320.1739; found: 320.1744.

1.1.9.21 (6dj) 3-((cis)-1-Benzyl-4-(pyrrolidin-1-ylmethyl)azetidin-2-yl)pyridine
General Procedure C was used, 1d (200 mg, 0.84 mmol), flash chromatography
N N 'D (CHCIs/MeOH = 9/1 Rf 0.4), yellow oil, yield (from 1d) = 196 mg, 76%. IR 3413, 3029,
| P 2960, 2690, 2195, 1635, 1495, 1453, 1430, 1357, 1317, 1189, 1156; 'H NMR (3; 300 MHz,
CDCly); 2.01-2.08 (5H, m, NCH,CH, & PyCHCHH), 2.75 (1H, dd, J = 123 & 3.0,
NCHCHHN), 2.83 (1H, dt, J = 10.5 & 7.5, PyCHCHH), 2.94-3.02 (1H, m, NCHCHHN),
3.15 (4H, br, NCH,CH,), 3.71 (2H, ABQ, Jas = 12.3, NCH,Ph), 3.77-3.84 (1H, m, NCHCH,N), 4.11 (1H, s, obsd =
8.1, PyCHCHy,), 7.18-7.31 (6H, m, ArH), 7.68 (1H, dt, J=7.8 & 2.1, PyH), 8.44 (1H, d, J = 4.8, PyH), 8.57 (1H, d, J
= 1.8, PyH); *C{*H} NMR (5; 125 MHz, CDCl5), 23.26 (CH,), 34.82 (CH,), 54.44 (CH,), 57.91 (CH), 59.70 (CH,)
60.98 (CH), 63.47 (CH), 123.31 (CH), 127.72 (CH), 128.51 (CH), 129.65 (CH), 134.43 (CH), 136.85 (C), 137.37 (C),

148.48 (CH), 148.80 (CH). High-resolution M S calcd for formula CoH2sNsNa: 330.1946; found: 330.1940.
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1.1.9.22 (6ea) N-Benzyl-1-((cis)-1-benzyl-4-(pyridin-4-yl)azetidin-2yl)methanamine
N General Procedure C was used, le (600 mg, 2.52 mmol), flash chromatography
N H/\© (CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1€) = 615 mg, 71%. IR 3031,
N 2818, 1671, 1600, 1495, 1453, 1412, 1311, 1356, 1206, 1156; *H NMR (&; 300 MHz,
CDCl3); 1.96 (1H, 40, obe) = 9.0, PYCHCHH), 2.41-2.50 (2H, m, PyCHCHH and
NCHCHHNH), 2.56 (1H, dd, J = 12.3 & 4.5, NCHCHHNH), 2.94 (1H, br, NH), 3.35-
3.45 (1H, m, NCHCH,NH), 3.63 (2H, s, NHCH,Ph), 3.68 (2H, ABQ, Jas = 15.0, NCH,Ph), 4.02 (1H, at, ons) = 9.0,
PyCHCH,), 7.19-7.40 (12H, m, ArH), 8.50 (2H, d, J = 5.1, PyH); *C{*H} NMR (3; 100 MHz, CDCl5), 30.39 (CH,),
53.14 (CH,), 53.91 (CH,), 61.68 (CH,), 62.52 (CH), 63.92 (CH), 121.64 (CH), 126.93 (CH), 127.38 (CH), 128.03
(CH), 128.27(CH), 128.34 (CH), 129.15 (CH), 138.03 (C), 139.87 (C), 149.56 (CH), 152.37 (C). High-resolution MS
calcd for formula CosHasN3: 344.2126; found: 344.2130.

1.1.9.23 (6fa) N-Benzyl-1-((cis)-1-benzyl-4-(4-nitr ophenyl)azetidin-2-yl)methanamine

N : Genera Procedure C was used, 1f (200 mg, 0.71 mmol), flash chromatography

H (CHCIs/MeOH = 9/1 Rf 0.4), ydlow oil, yield (from 1f) = 208 mg, 76%. IR

3062, 3028, 2924, 2851, 1671, 1599, 1516, 1494, 1453, 1343, 1287, 1213, 1157;

'H NMR (3; 300 MHz, CDCls); 1.70 (1H, br, NH), 1.94-2.03 (1H, 40, o) = 8.7,

ArCHCHH), 2.46-2.54 (2H, m, ArCHCHH and NCHCHHNH), 2.59 (1H, dd, J
=12.0 & 4.2, NCHCHHNH), 3.38-3.45 (1H, m, NCHCH,NH), 3.67 (2H, s, NHCH,Ph), 3.70 (2H, ABq, Jas = 12.3,
NCH,Ph), 4.13 (1H, s, o) = 8.1, ArCHCH,), 7.20-7.37 (10H, m, ArH), 7.55 (2H, d, J= 8.7, ArH), 8.14 (2H, d, J =
8.7, ArH); *C{*H} NMR (3; 100 MHz, CDCl3) 30.99 (CH,), 53.35 (CH,), 54.11 (CH,), 61.73 (CH,), 62.65 (CH),
64.53 (CH), 123.47 (CH), 126.85 (CH), 127.37 (CH), 127.95 (CH), 128.25 (CH), 137.98 (C), 140.39 (C), 146.95 (C),
151.22 (C). High-resolution MS calcd for formula CysH26N305: 388.2025; found: 388.2023.

O,N

1.1.9.24 (6ga) N-Benzyl-1-((cis)-1-benzyl-4-(2-br omophenyl)azetidin-2-yl)methanamine

Br /\@ Genera Procedure C was used, 1g (1.30 g, 4.11 mmol), flash chromatography

H (Hexane/EtOAC = 1/1 Rf 0.4), yellow ail, yield (from 1g) = 1.26 g, 65%. IR 3675,
2988, 2901, 1406, 1394, 1250, 1075, 1066, 1056; *H NMR (&; 300 MHz, CDCl5); 1.54
(1H, br, NH), 1.81 (1H, dt, J= 10.2 & 8.4, ArCHCHH), 2.36 (1H, dd, J = 12.0 & 4.5,
NCHCHHNH), 2.50 (1H, dd, J = 12.0 & 4.5, NCHCHHNH), 2.70 (1H, dt, J = 10.2 &
8.4, ArCHCHH), 3.37-3.45 (1H, m, CHCH,NH), 3.58 (2H, 40, asJ = 3.3, NHCH,Ph), 3.71 (2H, ABq, Jas = 12.9,
NCH,Ph), 4.36 (1H, aut, o) = 8.1, ArCHCH,), 7.15 (1H, td, J = 7.5 & 1.8, ArH), 7.18-7.40 (11H, m, ArH), 7.50 (1H,
dd, J=7.8& 1.2, ArH), 7.84 (1H, dd, J = 7.6 & 1.5, ArH); *C{*H} NMR (5; 100 MHz, CDCl5), 30.17 (CH,), 53.79

(CH,), 54.06 (CH,), 61.77 (CH,), 62.79 (CH), 64.24 (CH), 121.94 (C), 126.69 (CH), 127.25 (CH), 127.39 (CH),
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127.91 (CH), 128.12 (CH), 128.24 (CH), 128.27 (CH), 129.13 (CH), 132.20 (CH), 138.74 (C), 140.49 (C), 142.60 (C).
High-resolution MS calcd for formula CyHosN,Br: 421.1279; found: 421.1271.

1.1.9.25 (6ha) N-Benzyl-1-((cis)-1-benzyl-4-(tert-butyl)azetidin-2-yl)methanamine
Genera Procedure C was used, 1h (928 mg, 4.27 mmoal), flash chromatography
%H/\Q (CHCIy/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1h) = 1.18 g, 86%. IR 3675, 3214,
2987, 2969, 2901, 1664, 1603, 1494, 1476, 1453, 1394, 1360, 1250, 1229, 1075, 1066,
1056; '*H NMR (&; 300 MHz, CDCls); 1.00 (9H, s, tert-butyl), 1.89 (1H, dt, J = 105 &
8.4, tert-butyl CHCHH), 2.04 (1H, dt, J = 10.5 & 8.4, tert-butyl CHCHH), 2.29 (1H, dd, J
=12.0 & 4.5, NCHCHHNH), 2.48 (1H, dd, J = 12.0 & 4.5, NCHCHHNH), 2.93 (1H, s, ous) = 8.4, tert-butyl CHCH,),
3.17 (1H, m, CHCH,NH), 3.59 (2H, s, NHCH,Ph), 3.77 (2H, ABQq, Jas = 13.5, NHCH,Ph), 7.24-7.44 (10H, m, PhH);
BC{'H} NMR (3; 125 MHz, CDCl;), 22.13 (CH,), 26.17 (CHs), 33.8 (C), 54.11 (CH,), 54.28 (CH,), 62.47 (CH),
64.22 (CH,), 71.88 (CH), 126.62 (CH), 127.0 (CH), 127.87 (CH), 128.23 (CH), 128.82 (CH), 140.28 (C), 140.73 (C).
High-resolution M S calcd for formula C»Ha;N,: 323.2487; found: 323.2471.

1.1.9.26 (6ib) N-(((cis)-1-Benzyl-4-(3-methoxyphenyl)azetidin-2-yl)methyl)pr opan-1-amine
N Genera Procedure C was used, 1i (700 mg, 2.62 mmol), flash chromatography
MeO N H (CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1i) = 723 mg, 85%. IR 3290,
2966, 2937, 2876, 1654, 1602, 1549, 1454, 1372, 1239, 1155; ‘H NMR (5; 300
MHz, CDCls); 0.86 (3H, t, J= 7.5, Me), 1.37-1.49 (2H, m,CH,CH), 2.05-2.21
(2H, m, J = 8.7, PhCHCHH, NHCHHCH,CH3), 2.26 (1H, dd, J = 12.3 & 4.8,
NCHCHHNH), 2.40-2.54 (2H, m, PhCHCHH & NHCHHCH,CH3), 2.70 (1H, dd, J = 12.3 & 4.8, NCHCHHNH),
3.38-3.45 (1H, m, NCHCH,NH), 3.69 (2H, ABq, Jas = 12.6, NCH,Ph), 3.85 (3H, 5, OCH3), 4.08 (1H, at, o = 8.1,
PhCHCH,), 6.83 (1H, dd, J = 8.2 & 2.7, ArH), 7.01-7.05 (2H, m, ArH), 7.25-7.37 (6H, m, PhH); *C{*H} NMR (&;
100 MHz, CDCl3), 11.47 (CH3), 21.96 (CH), 30.68 (CH,), 51.38 (CH), 52.87 (CH,), 55.33 (CHj3), 61.21 (CH,), 65.33
(CH), 112.20 (CH), 112.84 (CH), 119.05 (CH), 127.50 (CH), 128.13 (CH), 128.56 (CH), 129.21 (CH), 129.40 (CH),
138.69 (C), 144.41 (C), 159.78 (C). High-resolution M S calcd for formula CxH»gN,O: 325.2280; found: 325.2270.

1.1.9.27 (6ja) N-Benzyl-1-((cis)-1-benzyl-4-(fur an-3-yl)azetidin-2-yl)methanamine
General Procedure C was used, 1j (758 mg, 3.30 mmol), flash chromatography
” (CHCIs/MeOH = 9/1 Rf 0.4), yelow oil, yidd (from 1j) = 867 mg, 79%. IR 3197,
3027, 2934, 2858, 2797, 1642, 1594, 1544, 1523, 1495, 1453, 1416, 1380, 1338, 1265,
1227, 1197, 1166; *H NMR (3; 300 MHz, CDCl3); 1.76 (1H, br, NH), 2.09 (1H, a0, obs
J = 9.0, ArCHCHH), 2.32-2.40 (1H, m, ArCHCHH), 2.41 (1H, dd, J = 12.0 & 4.2,
NCHCHHNH), 2.55 (1H, dd, J = 12.0 & 4.2, NCHCHHNH), 3.25-3.33 (1H, m, CHCH,NH), 3.62 (2H, s, NHCH,Ph),
3.68 (2H, ABq, Jas = 12.9, NCH,Ph), 3.95 (1H, s, one) = 9.0, ArCHCH,), 6.42 (1H, s, ArH), 7.18-7.44 (12H, m, ArH);

/IN
(0]
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BC{H} NMR (8; 100 MHz, CDCl3) 29.58 (CH,), 53.48 (CH,), 54.19 (CH,), 56.96 (CH), 61.45 (CH,), 62.87 (CH),
109.41 (CH), 126.72 (CH), 127.10 (CH), 127.94 (CH), 128.10 (C), 128.14 (CH), 128.26 (CH), 129.13 (CH), 138.75

(C), 139.28 (CH), 140.08 (C), 142.91 (CH). High-resolution MS calcd for formula C,H2sN,O: 333.1964; found:
333.1962.

1.1.9.28 (6kb) N-(((cis)-1-Benzyl-4-cyclohexylazetidin-2-yl)methyl)pr opan-1-amine
__~ Genera Procedure C was used, 1k (840 mg, 3.50 mmol), flash chromatography
(CHCIy/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1k) = 852 mg, 81%. IR 2922, 2850,
1641, 1494, 1449, 1351, 1260, 1073; *H NMR (&; 300 MHz, CDCl5); 0.82 (3H,t, J= 7.5,
Me), 0.89-0.96 (2H, m, NCHCHCHH), 1.23-1.35 (5H, m, NHCH,CH,CHjs,
NCHCHCH,CHH, NCHCHCH,CH,CHH, NCHCH), 1.61-1.75 (6H, m, NCHCHCHH,
NCHCHCH,CHH, NCHCHCH,CH,CHH, NHCH,CH,), 2.06-2.35 (4H, m, NHCH,CHCHH, NHCH,CH,CHs;,
NCHCHHNH), 2.40 (1H, dd, J = 12.0 & 4.2, NCHCHHNH), 2.78 (1H, 40, o) = 8.4, NCHCH), 3.05-3.15 (1H, m,
NCHCH,NH), 3.65 (2H, ABq, Jas = 12.6, NCH,Ph), 7.25-7.36 (5H, m, PhH); *C{*H} NMR (3; 100 MHz, CDCl),
11.68 (CHj3), 22.70 (CH,), 22.51 (CHy), 25.95 (CH,), 26.64 (CH,), 28.12 (CH,), 29.57 (CH,), 29.70 (CH,), 44.38 (CH),
51.91 (CH,), 54.31 (CH,), 62.45 (CH), 63.55 (CH,), 67.67 (CH) ,127.08 (CH), 128.22 (CH), 129.05 (CH), 139.60 (C).
High-resolution M S calcd for formula CyHasN»: 301.2643; found: 301.2636.

1.1.9.29 (6lb) N-(((cis)-1-(4-Nitrobenzyl)-4-phenylazetidin-2-yl)methyl)pr opan-1-amine
Genera Procedure C was used, 1 (279 mg, 0.99 mmol), flash chromatography
”/\/ (CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1I) = 275 mg, 82%. IR 3387, 2925,
2851, 1604, 1518, 1493, 1456, 1344, 1261, 1159; ‘*H NMR (&; 300 MHz, CDCl3); 0.89
(3H, t, J = 7.2, Me), 1.50-1.63 (2H, m,CH,CH3), 2.00 (1H, dt, J = 10.8 & 8.4,
PhCHCHH), 2.57-2.72 (4H, m, NHCH,CH,, PhCHCHH, NCHCHHNH), 2.79 (1H, dd, J
=12.4 & 3.9, NCHCHHNH), 3.45-3.54 (1H, m, NCHCH,NH), 3.80 (2H, ABq, Jxs = 13.2,
NCH,AT), 4.03 (1H, 4t, J = 8.1, PACHCH,), 7.26-7.37 (5H, m, PhH), 7.44 (2H, d, J = 8.4, ArH), 8.09 (2H, d, J = 8.4,
ArH); C{*H} NMR (&; 100 MHz, CDCls), 11.32 (CH3), 20.57 (CH,), 32.43 (CH,), 50.37 (CH,), 52.09 (CH,), 60.30
(CH), 60.56 (CH,), 66.28 (CH), 123.40 (CH), 126.81 (CH), 127.68 (CH), 128.35 (CH), 129.77 (CH), 141.93 (C),
145.86 (C), 147.18 (C). High-resolution M S calcd for formula CxHosNO,: 340.2025; found: 340.2023.

O,N

1.1.9.30 (6mb) N-(((cis)-1-(4-M ethoxybenzyl)-4-(2-nitr ophenyl)azetidin-2-yl)methyl)pr opan-1-amine
Genera Procedure C was used, 1m (200 mg, 0.64 mmol), flash chromatography

N02 N/\/ . .
N H (CHCI3/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1m) = 163 mg, 69%. IR 2959, 2932,
2874, 1611, 1584, 1523, 1513, 1463, 1346, 1248, 1176, 1109; 'H NMR (3; 300 MHz,
CDCly); 0.77 (3H, t, J = 7.5, Me), 1.22-1.32 (2H, m, CH,CH3), 1.73 (1H, dt, J = 10.5 &
MeO

8.4, ArCHCHH), 2.22-2.37 (3H, m, NHCH,CH,, NCHCHHNH), 2.46 (1H, dd, J = 12.2
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& 4.8, NCHCHHNH), 2.73 (1H, dt, J = 10.5 & 8.4, ArCHCHH), 3.29-3.36 (1H, m, NCHCH,NH), 3.53 (2H, ABQ, Jas
=12.6, NCHAr), 3.72 (3H, s, OCHg), 4.47 (1H, s, onsJ = 8.4, ArCHCH,), 6.76 (2H, d, J=8.7, ArH), 7.18 (2H,d,J=
8.7, ArH), 7.30 (1H, t, 3= 7.2, ArH), 7.57 (1H,t, 3 = 7.2, ArH), 7.90 (1H, d, J = 7.2, ArH), 8.10 (1H, d, I = 7.2, ArH);
BC{*H} NMR (&; 100 MHz, CDCl3) 11.71 (CHs), 22.94 (CH,), 31.18 (CH,), 51.98 (CH,), 54.63 (CH,), 55.26 (CH5),
61.14 (CH,), 61.50 (CH), 62.32 (CH), 113.71 (CH), 124.33 (CH), 127.40 (CH), 128.91 (CH), 130.24 (CH), 130.52 (C),
133.56 (CH), 139.55 (C), 147.31 (C), 158.92 (C). High-resolution MS calcd for formula C,H,7NsOsNa: 392.1950;
found: 392.1951.

1.1.9.31 (6ra) N-(((cis)-1-benzyl-4-(naphthalen-2-yl)azetidin-2-yl)methyl)-N-pr opyl propan-1-amine
N/\/ Genera Procedure C was used, 1r (273 mg, 0.95 mmol), yield (from 1r) = 100 mg,
‘ N \\\ 50%. IR 2956, 2924, 1666, 1454; *H NMR ( ; 300 MHz, CDCl5); 0.80 (3H, t, J =
O 9.0, NCH,CH,CHs), 1.27-1.29 (4H, m, NCH,CH,CH3), 1.76 (1H, 20, obsJ = 9.0
NaphCHCHH), 2.18-2.39 (6H, m, NCH,CH,CH3; & NCHCH,N), 2.91 (1H, dt, J =
9.0 & 6.0, NaphCHCHH), 3.39-3.50 (1H, m, NCHCH,N), 3.66 (2H, ABQ, Jas = 12.0, NCH,Ph), 4.73 (1H, ait, opsd =
9.0, NaphCHCH,), 7.26-7.96 (12H, m, PhH & NaphH); *C {*H} NMR ( ; 100 MHz, CDCl3), 11.83 (CH3), 20.10
(CHy), 29.70 (CH,), 35.22 (CH,), 56.92 (CH,), 59.99 (CH), 62.01 (CH), 62.75 (CH,), 122.91 (CH), 122.99 (CH),
125.34 (CH), 125.78 (CH), 126.74 (CH), 128.14 (CH), 129.60 (CH), 130.27 (C), 133.59 (C), 138.76 (C), 139.60 (C).

High-resolution M S calcd for formula Cy;Ha4N»: 387.5802; found: 387.2819.

1.1.9.32 (6sa) 3-(((cis)-2-phenyl-4-(piperidin-1-ylmethyl)azetidin-1-

N yl)methyl)pyridine

N O General procedure C was used, 1s (130 mg, 0.56 mmoal), yield (from 1s) = 130 mg, 81%. IR
3028, 2934, 2852, 2803,1576, 1492, 1454, 1424, 1354, 1326, 1303, 1157; *H NMR ( ; 300
\_/ MHz, CDCl3); 1.35-1.45 (2H, m, NCH,CH,CH,), 1.57-1.68 (4H, m, NCH,CH,CH,), 1.80
N (AH, 2t0, osd = 9.0, PhACHCHH), 2.40-2.47 (6H, m, NCH,CH,CH, & NCHCH:N), 2.60
(1H, dt, J=9.0 & 6.0, PhACHCHH), 3.46 (1H, 40N, absd = 6.0, NCHCH,N), 3.67-3.77 (2H, m, NCHPy), 3.75 (2H, d),
4.00 (1H, it obsd = 9.0, PhCHCH,), 7.08-7.35 (6H, m, PhH & PyH), 7.59 (1H, dt, J= 6.0 & 3.0, PyH), 8.39 (1H, dd, J
= 6.0 & 3.0, PyH), 8.49 (1H, s, PyH); *C {*H} NMR ( ; 100 MHz, CDCl3), 23.71 (CH,), 25.18 (CH,), 35.43 (CH,),
54.94 (CH,), 58.54 (CH,), 60.33 (CH), 64.75 (CH,), 66.34 (CH), 122.95 (CH), 126.78 (CH), 127.21 (CH), 128.16
(CH), 133.81 (C), 137.02 (CH), 142.93 (C), 148.35 (CH), 150.45 (CH). High-resolution MS cacd for formula

CyH»7N3 322.4671; found 322.4684.

1.1.9.33 (6sb) N-benzyl-1-((cis)-4-phenyl-1-(pyridin-3-ylmethyl)azetidin-2-yl)methanamine
N Genera procedure C was used, 1s (260 mg, 1.0 mmol), yield (from 1s) = 250 mg,
H 65%. IR 3027, 2824, 1673, 1576, 1493, 1478, 1452, 1424, 1354, 1260, 1157; ‘H NMR

— El4
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( ; 300 MHz, CDCl3); 2.01 (1H, dt, J = 12.0 & 9.0, PhACHCHH), 2.40-2.49 (2H, m, PCHCHH & NCHCHHNH), 2.56
(1H, dd, J = 12.0 & 6.0, NCHCHHNH), 3.28-3.37 (1H, m, NCHCH,NH), 3.66 (2H, s, NHCH,Ph), 3.67 (2H, ABq, Jas
= 12.0, NCH,Py), 3.99 (1H, s, obsJ = 9.0, PACHCH,), 7.06-7.40 (6H, m, PhH & PyH), 7.55 (1H, dt, J = 6.0 & 3.0,
PyH), 8.39 (1H, dd, J = 6.0 & 3.0, PyH), 8.49 (1H, s, PyH); *C{*H} NMR ( ; 100 MHz, CDCl5), 31.26 (CH,), 53.28
(CH,), 54.00 (CH,), 58.76 (CH.), 62.59 (CH), 65.76 (CH), 123.03 (CH), 126.90 (CH), 126.94 (CH), 127.24 (CH),
128.04 (CH), 128.22 (CH), 128.38 (CH), 134.07 (C), 136.69 (CH), 143.00 (C), 148.48 (CH), 150.21 (CH). High-
resolution M S calcd for formula CosHosN3 344.4726; found 344.4627.

1.1.9.34 (7aa) 1-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)-4-phenyl-1H-1,2,3-triazole
N General procedure D was used, post-work up halo-azetidine 2a (1.00 g, 2.70 mmal),
L;N sodium azide (357 mg, 5.50 mmol), DMF (20 mL), ethynylbenzene (276 mg, 2.70 mmol),
pn copper (1) iodide (1.05 g, 5.50 mmol), flash chromatography (Hexane/EtOAc = 6/4 Rf
0.4), yellow oil, yield (from 1a) = 680 mg, 53%. IR 3675, 2971, 2901, 2163, 1493, 1453,
1406, 1393, 1066, 1056; ‘H NMR (5; 300 MHz, CDCl3); 1.72 (1H, dt, J = 10.8 & 84,
PhCHCHH), 2.48 (1H, dt, J = 10.8 & 8.4 , PhACHCHH), 3.62-3.70 (1H, m, NCHCH,N), 3.71 (2H, ABQ, Jaxs = 12.3,
NCH,Ph), 3.94 (1H, dd, J = 14.2 & 3.6, NCHCHHN), 4.06 (1H, at, onsJ = 8.1, PhACHCH,), 4.29 (1H, dd, J =142 &
3.6, NCHCHHN), 7.21-7.40 (11H, m, PhH), 7.48 (2H, t, J = 7.8, PhH), 7.65 (1H, s, CHN3), 7.83-7.86 (2H, m, PhH);
BC{*H} NMR (5; 100 MHz, CDCl3), 30.18 (CH,), 53.53 (CH,), 61.21 2 x (CH), 64.97 (CH,), 121.41 (CH), 125.71
(CH), 126.73 (CH), 127.43 (CH), 127.67 (CH), 127.97 (CH), 128.29 (CH), 128.57 (CH), 128.81 (CH), 129.54 (CH),
130.90 (C), 137.87 (C), 142.27 (C), 147.26 (C). High-resolution MS calcd for formula CxHasN4: 381.2079; found

381.2078.

1.1.9.35 (7ab) 1-(((cis)-1-Benzyl-4-phenylazetidin-2-yl)methyl)-4-pr opyl-1H-1,2,3-triazole
Genera procedure D was used, post-work up halo-azetidine 2a (895 mg, 2.50 mmol),
NN sodium azide (320 mg, 5.00 mmol), DMF (20 mL), 1-pentyne (170 mg, 2.50 mmol), copper
() iodide (952 mg, 5.00 mmal), flash chromatography (Hexane/EtOAc = 6/4 Rf 0.4), yellow
oil, yield (from 1a) = 516 mg, 59%. IR 3062, 3029, 2958, 2927, 2870, 1673, 1603, 1551,
1494, 1383, 1358, 1287, 1214, 1157, '"H NMR (3; 300 MHz, CDCl3); 1.01 (3H,t, J = 7.2,
Me), 1.62-1.77 (3H, m, PhACHCHH & CH,CH3), 242 (1H, dt, J = 10.8 & 7.2, PhACHCHH), 2.68-2.74 (2H, m,
N=NCCH,), 3.58 (1H, m, NCHCHN), 3.66 (2H, ABQ, Jas = 12.6, NCH,Ph), 3.85 (1H, dd, J = 14.2 & 3.6,
NCHCHHN), 4.01 (1H, at, obsd = 8.1, PACHCH,), 4.20 (1H, dd, J = 14.25 & 3.6, NCHCHHN), 7.19 (1H, s, CHN3)
7.22-7.34 (10H, m, PhH); *C{*H} NMR (3; 100 MHz, CDCl3), 13.85 (CH3), 22.83 (CH,), 27.70 (CH,), 30.28 (CH,),
53.31 (CHy), 61.13 2 x (CH), 64.89 (CH,), 122.32 (CH), 126.72 (CH), 127.37 (CH), 127.55 (CH), 128.19 (CH), 128.46
(CH), 128.88 (C), 129.53 (CH), 137.79 (C), 142.38 (C). High-resolution MS calcd for formula C,,HsNsNa: 369.2055;
found 369.2039.
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1.1.9.36 (7da) 3-(cis-1-Benzyl-4-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)azetidin-2-yl)pyridine.
N’No Genera procedure D was used, post-work halo-azetidine up 2d (500 mg, 1.37 mmol) and
N N \§<N sodium azide (178 mg, 2.74 mmol) DMF (20 mL), ethynylbenzene (140 mg, 1.37 mmoal),
| _ Ph copper (1) iodide (521 mg, 2.74 mmol), flash chromatography (CHCIs/MeOH = 95/5 Rf
0.4), yellow ail, yield (from 1d) = 303 mg, 46%. IR 3029, 2915, 2850, 1578, 1454, 1427,
1383, 1311, 1222, 1178; *H NMR (5; 500 MHz, CDCl3); 1.82 (1H, g0, nsJ = 10.0,
PYCHCHH), 2.56 (1H, 40, obsJ = 10.0, PYCHCHH), 3.68 (2H, ABQ, Jas = 10.0, NCH,Ph), 3.74 (1H, m, NCHCH,N),
4.08 (1H, dd, J=12.5 & 5.0, NCHCHHN), 4.15 (1H, m, PyCHCHy), 4.36 (1H, d, J = 15.0, NCHCHHN), 7.10 (1H, m,
PyH), 7.27 (1H, t, J = 10.0, PhH), 7.29 (2H, d, J = 5.0, PhH), 7.31 (2H, t, J = 10.0, PhH), 7.37 (1H, t, J = 10.0, PhH),
7.47 (2H, t, J = 10.0, PhH), 7.59 (1H, d, J = 5.0, PhH), 7.62 (1H, s, CHNs3), 7.81 (2H, d, J = 10.0, PyH), 8.35 (2H, br,
PyH); *C{*H} NMR (3; 100 MHz, CDCls), 28.97 (CH,), 52.54 (CH,), 60.75 (CH), 60.75 (CH,), 61.75 (CH), 121.84
(CH), 123.64 (CH), 125.20 (CH), 125.22 (CH), 127.77 (CH), 128.03 (CH), 128.58 (CH), 128.83 (CH), 129.39 (CH),
130.06 (C), 137.00 (C), 137.20 (C), 146.70 (C), 147.80 (CH), 148.40 (CH). High-resolution MS calcd for formula

CxsHo3NsNa: 404.1851; found 404.1839.

1.1.9.37 (8ab) (cis)-1-Benzyl-5-phenyl-N-propylpyrrolidin-3-amine
Genera procedure F was used, la (100 mg, 0.42 mmoal), flash chromatography
HN—/_ (CHCIy/MeOH = 9/1 Rf 0.4), yellow oil, yield (from 1a) = 96 mg, 78%. IR 3662, 2923, 2852,
1641, 1494, 1451, 1379, 1256, 1066; ‘H NMR (&; 300 MHz, CDCls); 0.90 (3H, t, J = 7.5,
N Me), 1.47-1.59 (2H, m, CH,CH,CHj), 1.61-1.71 (1H, m, PhCHCHH), 2.39 (1H, dd, J = 10.1
K@ & 7.3, NCHHCHNH), 2.48-2.60 (3H, m, J = 7.5, PACHCHH & NHCH,), 3.06 (1H, dd, o»sJ
=10.1 & 1.8, NCHHCHNH), 3.28-3.35 (1H, m, NCH,CHNH), 3.41 (1H, dd, J = 9.6 & 7.0,
PhCHCH,), 3.45 (2H, AB(q, Jas = 13.2, NCH,Ph), 7.23-7.39 (8H, m, PhH), 7.45-7.52 (2H, m, PhH); *C{*H} NMR (&;
125 MHz, CDCly), 11.77 (CH,), 22.74 (CH,), 43.12 (CH,), 49.33 (CH,), 55.61 (CH), 57.53 (CH,), 58.46 (CH,), 68.80
(CH), 126.75 (CH), 127.25 (CH), 127.49 (CH), 128.13 (CH), 128.53 (CH), 129.19 (CH), 139.14 (C), 142.62 (C). High-

resolution M S calcd for formula CyoHo7N2: 295.2174; found: 295.2171.

1.1.9.38 (8ab) (trans)-1-Benzyl-5-phenyl-N-propylpyrrolidin-3-amine
Genera procedure G was used, 1a (50 mg, 0.21 mmol), flash chromatography (CHCIs/MeOH
f = 9/1 Rf 0.4), yellow oil, yield (from 1a) = 46 mg, 74%. IR 3675, 3391, 2966, 2930, 2796,
\ 1602, 1493, 1453, 1376, 1288, 1241, 1075, 1066; ‘H NMR (3; 300 MHz, CDCl3); 0.92 (3H, t, J
= 7.5, Me), 1.56-1.68 (2H, m, CH,CH,CH3), 2.03-2.23 (3H, m, PhCHCHH, PhCHCHH,
\@ NCHHCHNH), 250 (2H, t, J = 7.5, NHCH,), 3.39-353 (2H, m, NCHHCHNH &
NCH,CHNH), 3.45 (2H, ABq, Jas = 12.9, NCH,Ph), 3.72 (1H, g, obs] = 8.1, PhCHCH,), 7.23-
7.30 (6H, m, PhH), 7.33-7.39 (2H, m, PhH), 7.45-7.48 (2H, m, PhH); *C{*H} NMR (5; 125 MHz, CDCl3), 11.69
(CH3), 22.53 (CHy), 41.95 (CH,), 49.85 (CH,), 55.53 (CH), 57.66 (CH,), 59.50 (CH,), 67.82 (CH), 126.83 (CH),
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127.24 (CH), 127.56 (CH), 128.16 (CH), 128.52 (CH), 128.59 (CH), 139.21 (C), 142.88 (C). High-resolution M S calcd
for formula CyH27N2: 295.2174; found: 295.2155.

1.1.9.39 (8aj) (cig)-1'-Benzyl-5 -phenyl-1,3'-bipyrrolidine
Genera procedure F was used, la (100 mg, 0.42 mmol), flash chromatography
(> (CHCIs/MeOH = 9/1 Rf 0.4), yellow oil, yield (from 1a) = 104 mg, 81%. IR 3414, 3061,
@—(\/r 3028, 2962, 2790, 1602, 1493, 1453, 1331, 1289, 1208, 1154; 'H NMR (5; 300 MHz,
CDCly); 1.86-1.96 (5H, m, NCH,CH, & PhCHCHH), 2.42-2.51 (1H, m, NCHHCHN &
PhCHCHH), 2.77 (4H, br, NCH,CH,), 3.22 (1H, dd, J = 10.95 & 3.0, NCHHCHN), 3.24 (1H,
br, NCH,CHN), 3.46 (2H, ABq, Jxs = 13.5, NCH,Ph), 3.52 (1H, dd, J = 10.6 & 5.8,
PhCHCH,), 7.21-7.40 (8H, PhH), 7.51-7.54 (2H, m, PhH); *C{*H} NMR (3; 125 MHz, CDCl3), 23.75 (CHy), 40.77
(CHy), 51.55 (CH,), 56.40 (CH), 57.80 (CH,), 60.93 (CH), 69.05 (CH,), 126.93 (CH), 127.40 (CH), 127.59 (CH),
128.26 (CH), 128.37 (CH), 128.66 (CH), 138.89 (C), 141.85 (C). High-resolution MS calcd for formula C,H,7N,:
307.2174; found: 307.2171.

1.1.9.40 (84)) (trans)-1'-Benzyl-5'-phenyl-1,3'-bipyrrolidine
Genera procedure G was used, la (400 mg, 1.68 mmol), flash chromatography
< (> (CHCIs/MeOH = 9/1 Rf 0.4), yellow ail, yield (from 1a) = 403 mg, 78%. IR 3402, 3028,
@-(j 2875, 2793, 1453, 1374, 1154; *H NMR (3; 300 MHz, CDCl;); 1.87 (4H, br, NCH,CH,), 2.00
(1H, dt, J=13.3 & 9.0 PhACHCHH), 2.35-2.45 (2H, m, PhCHCHH & NCHHCHN), 2.66-2.68
(4H, m, NCH,CH,), 3.00-3.09 (1H, m, NCH,CHN), 3.16 (1H, dd, J = 87 & 6.6,
NCHHCHN), 3.47 (2H, ABq, Jae = 12.9, NCH,Ph), 3.76 (1H, s, ops) = 8.4, PACHCH,),
7.24-7.39 (8H, PhH), 7.47-7.49 (2H, m, PhH); *C{*H} NMR (&; 100 MHz, CDCl,), 23.26 (CH,), 40.53 (CH,), 53.07
(CH,), 57.60 (CH,), 58.34 (CH,), 62.71 (CH), 68.07 (CH,), 126.86 (CH), 127.23 (CH), 127.52 (CH), 128.18 (CH),
128.53 (CH), 128.63 (CH), 139.20 (C), 143.18 (C). High-resolution MS calcd for formula CyHx7N»: 307.2174; found:
307.2159.

1.1.9.41 (8ka) (cis)-1-Benzyl-5-cyclohexyl-N-propylpyrrolidin-3-amine
Genera procedure F was used, 1k (17 mg, 0.07 mmol), flash chromatography (CHCls/MeOH
HN—/_ = 9/1 Rf 0.4), yellow oil, yield (from 1k) = 17 mg, 82%. IR 3408, 2925, 2853, 1643, 1495,
1450, 1373, 1241; *H NMR (&; 300 MHz, CDCls); 0.94 (3H, t, J = 7.5, Me), 1.05-1.26 (5H, m,
N NCHCHCHH, NCHCHCH,CHH, NCHCHCH,CH,CHH), 1.72-1.90 (8H, m, NCHCH,
\\© NCHCHCHH, NCHCHCH,CHH, NCHCHCH,CH,CHH, NHCH,CH,), 1.96-2.05 (1H, m,
NCHCHHCH), 2.20-2.30 (1H, m, NCHCHHCH), 2.36-249 (2H, m, NCHCH.CH,
NCHHCHNH), 2.79-2.95 (2H, m, NHCH,CH2), 3.10-3.14 (2H, m, NCHHCHNH), 3.59 (2H, ABq, Jss = 13.2,
NCH.Ph), 3.71-3.78 (1H, m, NCH,CHNH), 7.24-7.38 (5H, m, PhH); *C{'H} NMR (5; 100 MHz, CDCls), 11.42
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(CHs), 20.20 (CH,), 25.86 (CH,), 26.12 (CH,), 26.68 (CH,), 26.71 (CH,), 30.17 (CH,), 30.80 (CH,), 38.09 (CH), 46.84
(CH,), 54.86 (CH), 55.62 (CH,), 57.03 (CH,), 67.45 (CH), 127.38 (CH), 128.51 (CH), 128.64 (CH), 137.95 (C). High-
resolution M S calcd for formula CyH3sN»: 301.2643; found: 301.2643.

1.1.9.42 (8ka) (trans)-1-Benzyl-5-cyclohexyl-N-propylpyrrolidin-3-amine
_/— Generd procedure G was used, 1k (67 mg, 0.27 mmoal), flash chromatography (CHCI/MeOH
= 9/1 Rf 0.4), yellow oil, yield (from 1k) = 65 mg, 79%. IR 3376, 3027, 2923, 2851, 2792,
2505, 2422, 1586, 1494, 1451, 1375, 1326, 1147; 'H NMR (3; 300 MHz, CDCl3); 0.93 (3H, t,
J =175, Me), 1.00-1.27 (5H, m, NCHCHCHH, NCHCHCH,CHH, NCHCHCH,CH,CHH),
\\© 1.64-1.84 (8H, m, NCHCH, NCHCHCHH, NCHCHCH,CHH, NCHCHCH,CH,CHH,
NHCH.CH,), 1.97-2.19 (2H, m, NCHCH,CH & NCHCHHCH), 2.32-2.41 (1H, m, NCHCH,CH), 2.68-2.73 (2H, m,
NHCH,CH2), 2.76-2.83 (1H, m, NCHHCHNH), 3.17-3.25 (2H, m, NCHHCHNH), 3.35-3.41 (1H, m, NCH,CHNH),
3.63 (2H, ABQ, Jas = 13.2, NCH,Ph), 7.27-7.32 (5H, m, PhH); *C{'H} NMR (3; 100 MHz, CDCls), 11.53 (CHs),
21.25 (CH,), 25.74 (CH,), 26.28 (CH,), 26.82 (CH,), 26.92 (CH,), 30.76 (CH,), 39.11 (CH), 49.48 (CH,), 55.44 (CH),
58.19 (CH,), 66.98 (CH,), 126.89 (CH), 128.27 (CH), 128.51 (CH), 139.53 (C). High-resolution MS calcd for formula

CaoHasN,: 301.2643; found: 301.2630.

1.1.9.43 (9aa) 1-((trans)-1-Benzyl-5-phenylpyrrolidin-3-yl)-4-phenyl-1H-1,2,3-triazole
N. Ph Genera procedure E was used, post-work up iodo-azetidine 2a (71 mg, 0.19 mmol), DMSO

N"J/

\ (20 mL), sodium azide (25 mg, 0.38 mmol), ethynylbenzene (20 mg, 0.19 mmol), copper (1)

iodide (36 mg, 0.19 mmol), flash chromatography (Hexane/EtOAc = 7/3 Rf 0.3), yellow ail,

N yield (from 1a) = 52 mg, 65%. IR 3063, 3028, 2925, 2853, 1603, 1494, 1454, 1216, 1156; ‘H

NMR (8; 300 MHz, CDCly); 2.39 (1H, dt, J = 13.8 & 9.6, PhCHCHH), 2.61-2.69 (1H, m,

\© PhCHCHH), 2.72 (1H, dd, J = 9.7 & 7.4, NCHHCHN,), 3.49 (2H, ABq, Jss = 12.9,

NCH,Ph), 3.61 (1H, dd, J = 9.7 & 7.4, NCHHCHN3), 3.92 (1H, at, obsJ = 7.8, PhCHCH,), 5.09-5.19 (1H, m,

CH.CHNy), 7.17-7.28 (7H, m, PhH), 7.31-7.38 (4H, m, PhH), 7.46 (2H, d, J = 7.2, PhH), 7.67 (1H, s, CHNa), 7.75

(1H, d, J = 6.9, PhH); *C{*H} NMR (3; 100 MHz, CDCl5), 42.38 (CH,), 57.11 (CH,), 57.88 (CH), 59.44 (CH,), 67.90

(CH), 118.68 (CH), 125.70 (CH), 127.17 (CH), 127.61 (CH), 127.76 (CH), 128.17 (CH), 128.33 (CH), 128.69 (CH),

128.77 (CH), 128.83 (CH), 130.58 (C), 138.42 (C), 141.68 (C), 147.81 (C). High-resolution MS calcd for formula
CaxsHo4NsNa: 403.1899; found: 403.1917.

1.1.9.44 (9ca) (1-((trans)-1-(4-M ethylbenzyl)-5-phenylpyrrolidin-3-yl)-4-phenyl-1H-1,2,3-triazole
N Genera procedure D was used, post-work up iodo-azetidine 2¢ (70 mg, 0.18 mmol) DM SO
Ni\jjph (20 mL), sodium azide (24 mg, 0.37 mmol), ethynylbenzene (18 mg, 0.18 mmol), copper
(1) iodide (68 mg, 0.37 mmol), (Hexane/EtOAc = 7/3 Rf 0.3), yellow ail, yield (from 1c) =

Q/Q 48 mg, 61%. IR 3356, 3070, 3026, 1674, 1600, 1523, 1493, 1456, 1341, 1170; *H NMR (3,
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500 MHz, CDCl3); 2.33 (3H, s, Me), 2.44 (1H, dt, J = 13.8 & 9.5, PACHCHH), 2.69-2.74 (1H, m, PhACHCHH), 2.80
(1H, dd, J = 9.9 & 7.5, NCHHCHNS,), 3.53 (2H, ABq, Jas = 13.0, NCH,ATr), 3.69 (1H, dd, J = 99 & 7.5,
NCHHCHNS,), 3.97 (1H, s, absd = 8.0, PhACHCH,), 5.17-5.23 (1H, m, CH,CHN3), 7.11 (2H, d, J = 8.0, ArH), 7.15
(2H, d, J= 8.0, ArH), 7.30-7.34 (2H, m, ArH), 7.39-7.44 (4H, m, ArH), 7.52 (2H, d, J = 7.0, ArH), 7.71 (1H, s, CHN3),
7.81 (1H, d, J = 7.0, ArH); ®C{*H} NMR (3; 125 MHz, CDCl3), 21.08 (CH,), 42.49 (CHy), 56.65 (CH,), 57.94 (CH),
59.23 (CH,), 67.76 (CH), 118.61 (CH), 125.69 (CH), 127.59 (CH), 127.70 (CH), 128.14 (CH), 128.69 (CH), 128.74
(CH), 128.82 (CH), 129.00 (CH), 130.68 (C), 135.19 (C), 136.80 (C), 141.63 (C), 147.90 (C). High-resolution MS
calcd for formula CsHoNsNa: 417.2055; found: 417.2054.

1.1.9.45 (9da) 3-(trans-1-Benzyl-4-(4-phenyl-1H-1,2,3-triazol-1-yl)pyrrolidin-2-yl)pyridine.
Generd procedure D was used, post-work up iodo-azetidine 2d 110 mg, 0.30 mmol), DM SO
j/ (20 mL), sodium azide (30 mg, 0.45 mmol), ethynylbenzene (32 mg, 0.30 mmol), copper (1)
iodide (115 mg, 0.60 mmol), (EtOAc Rf 0.4), yellow oil, yield (from 1d) = 86 mg, 57%. IR
N 3127, 3026, 2920, 2822, 1579, 1495, 1481, 1455, 1428, 1375, 1322, 1289, 1229, 1178, 1160;
| _ \\© 'H NMR (&; 300 MHz, CDCl3); 2.43(1H, dt, J = 15.0 & 9.0, PyCHCHH), 2.78 (1H, m,
PyCHCHH), 2.86 (1H, dd, J = 9.0 & 6.0, CHHN3), 3.57 (2H, ABQ, Jas = 15.0, NCH,Ph), 3.71
(1H, t, 3 = 9.0, CHHNS3), 4.07 (1H, t, J = 9.0, PyCHCH,), 5.21 (1H, m, NCHCH,N3), 7.33 (9H, m, ArH), 7.75 (1H, s,
CHN,), 7.81 (2H, d, J = 9.0, ArH), 7.87 (1H, d, J = 6.0, ArH), 8.61 (1H, br, PyH), 8.78 (1H, br, PyH); *C{*H} NMR
(6; 100 MHz, CDCls), 42.30 (CHy), 56.20 (CH,), 57.82 (CH), 59.42 (CH,), 65.45 (CH), 118.87 (CH), 125.71(CH),
127.36 (CH), 128.25 (CH), 128.45 (CH), 128.65 (CH), 128.87 (CH), 130.47 (C), 135.15 (CH), 137.93(C), 147.87(C),
149.29(CH), 149.57(CH) (quat C=Ciiale NOt Observed). High-resolution MS calcd for formula C,sHsNsNa: 404.1851;

found: 404.1867.

W, -

nOe experiments revea ed trans substitution arrangement about the pyrrolidine ring, suggesting compound 3d, formed
in situ is cleanly converted via an Sy2 mechanism to the corresponding azide which is subsequently converted to the

corresponding triazole:
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N\ Ph B
rradiating H3 L -H2 3
INOE htasgb:en seen with H2 H% H® ,’llz ’ —H7b><:43 H22 A
Z] VAN Sy
RIS \\1—_ ! H O\
Bn yaa | H ! AP - Ph
\H H2a /I ‘\ ~ o ,
N rradiating H®
H5 Hz:l/\}i INOE htasgbZen seen with H2, H# H8 H7asb
H*® N Ph (pyridyl proton interaction is also observed)
That H® and H® display nOe between different protons on the
same methylene carbons (corresponding to H22&0 and H4280) s
convincing evidence of trans geometry. Also, no nOe between H®
trans-9da  and H®was observed.
1.1.9.46 (10a) (cis)-1-Benzyl-5-phenylpyrrolidin-3-ol
OH General procedure H was used, la (100 mg, 0.42 mmoal), flash chromatography
(Hexane/EtOAC = 2/1 Rf 0.3), yellow ail, yield (from 1a) = 87 mg, 82%. IR 3370, 2970, 2906,
N 2794, 1493, 1453, 1408, 1376, 1250, 1229, 1144; 'H NMR (3; 300 MHz, CDCl5); 1.71-1.79

\\© (1H, m, PhCHCHH), 2.09 (1H, br, OH), 2.33 (1H, dd, J = 10.3 & 4.8, NCHHCHOH), 2.61-

2.70 (1H, m, PhCHCHH), 3.02-3.07 (1H, m, NCHHCHOH), 3.36 (1H, at, o) = 84,

PhCHCH,), 3.45 (2H, ABq, Jas = 13.2, NCH,Ph), 4.20-4.29 (1H, m, CH,CHOH), 7.22-7.31 (6H, m, PhH), 7.34-7.39

(2H, m, PhH), 7.47 (2H, d, J = 6.9, PhH); *C{*H} NMR (3; 100 MHz, CDCls), 45.97 (CH,), 57.16 (CH,), 62.13

(CH,), 68.28 (CH), 70.12 (CH), 126.90 (CH), 127.29 (CH), 127.55 (CH), 128.20 (CH), 128.62 (CH), 128.67 (CH),
138.83 (C), 142.84 (C). High-resolution M S calcd for formula C,;H1gNONa: 276.1364; found: 276.1373.

1.1.9.47 (10b) (cis)-1-(4-M ethoxybenzyl)-5-phenylpyrrolidin-3-ol
OH General procedure H was used, 1b (100 mg, 0.37 mmol), flash chromatography
(Hexane/EtOAC = 2/1 Rf 0.3), yellow ail, yield (from 1b) = 83 mg, 79%. IR 3346, 2925,
N 1682, 1611, 1512, 1454, 1302, 1248, 1178, 1106; *H NMR (&; 500 MHz, CDCly); 1.72-
K@ 1.77 (1H, m, PhCHCHH), 2.11 (1H, br, OH), 2.33 (1H, dd, J = 105 & 5.0,
OMe NCHHCHOH), 2.59-2.67 (1H, m, PhCHCHH), 2.99-3.03 (1H, m, NCHHCHOH), 3.34
(1H, aot, obs) = 8.5, PhCHCH,), 3.40 (2H, ABgq, Jas = 13.0, NCH,Ph), 3.78 (3H, s, OMe), 4.23-4.25 (1H, m,
CH,CHOH), 6.82 (2H, d, J = 8.5, ArH), 7.15 (2H, d, J = 8.5, ArH), 7.27 (1H, t, J = 7.5, PhH), 7.36 (2H, t, J = 7.5,
PhH), 7.46 (2H, d, J = 7.5, PhH); *C{*H} NMR (3; 125 MHz, CDCl5), 45.90 (CH,), 55.19 (CHs), 56.29 (CH,), 61.89

(CH,), 68.17 (CH), 69.95 (CH), 113.53 (CH), 127.26 (CH), 127.60 (CH), 128.56 (CH), 129.92 (CH), 130.61 (C),
142.63 (C), 158.61 (C). High-resolution M S calcd for formula C,gH,;NO,Na: 306.1470; found: 306.1464.
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1.1.9.48 (10d) (cis)-1-Benzyl-5-(pyridin-3-yl)pyrrolidin-3-ol
Genera procedure H was used, 1d (100 mg, 0.42 mmol), flash chromatography (EtOAc Rf
0.4), yellow ail, yield (from 1d) = 77 mg, 72%. IR 3298, 3028, 2925, 2793, 1579, 1495, 1480,
N 1453, 1428, 1373, 1318, 1217, 1149; '"H NMR (&; 300 MHz, CDCl,); 1.68-1.75 (1H, m,
| N PyCHCHH), 2.20 (1H, br, OH), 2.36 (1H, dd, J = 10.5 & 4.8, NCHHCHOH), 2.58-2.68 (1H,
m, PyCHCHH), 3.01-3.10 (1H, m, NCHHCHOH), 3.42 (2H, ABq, Jaxs = 13.2, NCH,Ph), 3.39
(1H, aptt, obsJ = 8.4, PYCHCH,), 3.42 (2H, ABQ, Jag = 13.2, NCH,Ph), 4.23-4.28 (1H, m, CH,CHOH), 7.13-7.27 (6H,
m, ArH), 7.84 (1H, d, J = 8.1, PyH), 8.46 (1H, d, J = 3.6, PyH), 857 (1H, s, PyH); “*C{*H} NMR (3; 100 MHz,
CDCls), 45.86 (CH,), 57.20 (CH,), 62.38 (CH,), 66.08 (CH), 70.02 (CH), 124.02 (CH), 127.47 (CH), 128.34 (CH),
128.75 (CH), 135.36 (CH), 137.83 (C), 138.02(C), 148.92 (CH), 149.60 (CH). High-resolution MS calcd for formula
CisH1gN,ONa: 277.1317; found: 277.1323.

OH

2 General Biological Procedures

2.1 Zebrafish maintenance and embryo collection
Wild-type AB* zebrafish were maintained and used according to animal experimentation licencing

requirements of the Scientific Procedures Act 1986 (UK) in a Tecniplast flow-through system under standard
conditions with a 14/10 hour light/dark cycle. Motility experiments with 6 dpf zebrafish larvae were carried
out in the laboratory of Biotecont Ltd. in accordance with Hungarian law for animal experimentation.
Breeding pairs were set up in breeding cages the day before collection of embryos. Embryos were obtained
from crosses the following morning and then transferred immediately to E3 embryo medium. E3 embryo
medium was changed daily and the embryos were kept at 28 " C for the duration of the investigation.

2.2 Assay preparation
Assays were carried out in 24 well plates with ten embryos per well and three wells used per

compound/control (0.1% DM SO and E3 medium control). One well per treatment group was used for scoring
morphological defects. Drug dilutions were made up fresh on the day of treatment by dissolving in E3
embryo medium. Sample dilutions were kept in the dark to avoid possible photodegradation. A total volume
of 1.5 mL of solution was added to each well. The plates were maintained at 28 C, sealed and covered in
kitchen foil to avoid light contamination. Treatments with 10 and 25 M concentrations of each azetidine
were started at the 75%-epiboly stage and treatments with a 30 M concentration of each azetidine were
started at the prim-5 stage. Embryos were staged based on the staging series outlined by Kimmel et al..!

Embryos were observed daily over five days and morphological abnormalities were scored. Each of the

assays was carried out in triplicate and medium was not renewed in any of the wells over the 5 day period.
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Two-talled T-test and One-way ANOVA analysis were carried out to determine whether any of the
morphological effects observed were statistically significant. Motility assays with compound cis-6ae were
carried out in the laboratory of Biotecont Ltd. in accordance with Hungarian law for animal experimentation.
To determine the effect on motility compound cis-6ae was administered to 6 dpf zebrafish for 30 minutes to
assess the distance moved. The assays were carried out in afour well plate with two wells per compound and
two wells per control (0.1% DMSO) with the total volume in each wdl totalling 20 mL. Fish were
acclimatized to the recording plate for 30 minutes before the plate was inserted into an imaging device that
took pictures every second. These images were then processed using a custom-made program (KomiPL) to
determine the pixel changes over the 30 minute time period, indicating the extent of movement of the larvae,
thus permitting comparisons between the treated and control samples. Two tailed T-tests and One-way
ANOVA analysis were then used to determine whether any differences observed were significant. Further
analysis of compound 6ae using fluorescence analysis of Tg(flil:EGFP)? and Tg(gatala: RFP;fli:EGF)?
zebrafish transgenic lines® was carried out using a Nikon fluorescence microscope SMZ1500. Frequency of
zebrafish embryos and larvae exhibiting blood clots and tail necrosis were recorded following treatment at
75%-epiboly with 50 M of compound 6ae for 24 hours. T-tests were performed to determine whether these

differences were significant.

3 Biological Supplementary Figuresand Tables

Supplementary Table 1. Table SO1 - Observation of zebrafish treated with DM SO solutions of chosen azetidines over 5 days: A) 10 M, B) 25
Mand C) 30 M (24 hpf start)

Additive A:10 M B: 25 M C: 30 M (24 hpf start)
24h 48h 72h 96h 120h 24h 48h 72h 96h 120h 48h 72h 96h 120h
6ae [N g
6ad P 'y A :
LN ] — k,\JWc;— & - G ps=ae o G g
6ga P 4
4 = e E
+ - o L&\ . S— S - T S S W
6ac o 1 1S |
(5N o _ 4 L&\ = — _— = g -
6ja
AN e S, = F R — ] T Eg—— (_— g P
L \ AN & ~
6di N =, L — P — N & e S L gmmman D S P —
E
Control . . E g
ontrol o Com P S . e g o-wu- B
1 1 E [ b
Blank k‘:\\ = o S L‘,\ & & e S—— W=l e S il
S | = i T

Control: DMSO added (0.1%). Blank: No additive.

E22



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

ES

100 00

100 1

90 - 90

80 80 - W 6ae

70 - 70 - méla

60 - 60 - m6ga

50 - 50 m6ac

40 - 40 m6db

30 - 30 - m6ad

2 | 20 ®0.1% DMSO

10 | 10 WE3
1 0 -+ 0+ .

48 72

Time duration (hours)

90 4
80 -
70 -
60 -
Mean
hatching 50 -
rate (%) 20
30 -
20 -
10 -
0+

Supplementary Figure 1. Mean hatching rates of embryos after 48 and 72 hours following treatment with azetidinesat 10 M, 25 M and 30
M (24 hpf start). Treatment with 6ae at both 25 and 30 M was found to significantly affect the hatching rate of embryos compared to controls
(p=<0.05, n=60).
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Supplementary Figure 2. Cumulative mean mortality rates for embryos over a5 day period following treatment with azetidinesat 10 M, 25
M and 30 M (24 hpf start). 6ae was found to cause significant embryo mortdity in all three experiments (p=<0.05, n=60). 6ga was found to
cause significant embryo mortality at 25 and 30 M (p=<0.05, n=60).
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Supplementary Figure 3. Mean percentage of embryos presenting with cardiac oedema over the 5 day period following treatment with
azetidinesat 10 M, 25 M and 30 M (24 hpf start). The development of cardiac oedema with 6ae, 6la and 6ga was found to be significant in all
three experiments (p=<0.05, n=60).
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Morphological effects

Supplementary Figure 4. Mean percentage of embryos showing morphological defects (CT = Curved tail, AJ= Abnormal jaw, DG = Delayed
growth, LP = Lack of pigmentation, SH = Slowed heart rate, TN = Tail necrosis, CO = Cardiac oedema, RC = Reduced circulation in tail/blood
clots) over the 5 day period following trestment with azetidinesat 10 M,25 M and30 M (24 hpf start). 6ae, 6ga and 6la were found to cause
significant morphological defects in all three experiments (p=<0.05, n=60). 6ae was found to cause cardiac oedema, reduced circulation/blood
clots, delayed growth, curved tails and also affected pigment formation in the embryo. 6ga was found to cause cardiac oedema, a decreasein
heart rate (bradycardia), reduced circulation and curved tails. 6la was found to cause cardiac oedema, reduced circulation and curved tails.

Supplementary Figure 5. Comparison between wild-type (top) and 10 M 6ae-treated zebrafish (below) over 24 (A), 48 (B), 72 (C) and 96 (D)
hours.
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Supplementary Figure 6. Comparison between wild-type Supplementary Figure 7. Comparison between wild-type (top) and 30 M 6ae-
(top) and 25 M 6ae-treated zebrafish (below) over 72 treated zebrafish (below) over 24 (A) and 48 (B) hours. Treatment wasiinitially
hours. started at 24 hpf.

Supplementary Figure 8. Compound 6ae at a concentration of 10 M reduces circulation, especialy in thetail (front part of body shown above,
tail shown below). A = after 24 hours, B = after 48 hours, C = after 72 hours and D = after 96 hours.

Supplementary Figure 9. Compound 6ga at a concentration of 25 M significantly reduces circulation in the body of the zebrafish embryo,
eventually leading to death. A = after 24 hours, B = after 48 hours, C = after 72 hours, D = after 96 hours and E = after 120 hours.

4 Biological Experiments Statistics

Supplementary Table 2. AVOVA analysisto compare effect of compounds on locomotion after 5 minutes.

Anova: Single Factor
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P-value F crit

17 742080 16.94274 1.04E-18 1.766577

SUMMARY

Groups Count Sum Average Variance
Column 1 5 4731553 946.3106 26058.43
Column 2 5 2924792 584.9584 3213.904
Column 3 5 4117.128 823.4256 194863
Column 4 5 6581532 1316.306 12340.35
Column 5 5 0523.086 1904.617 13501.81
Column 6 5 4320.859 864.1718 163239.9
Column 7 5 3221.763 644.3526 331.6527
Column 8 5 3767235 753.4471 6625.596
Column 9 5 3558136 711.6272 4545.341
Column 10 5 6354.075 1270.815 26061.02
Column 11 5 6944.029 1388.806 34869.36
Column 12 5 5212.633 1042.527 17855.74
Column 13 5 4382.084 876.4168 137000.4
Column 14 5 6975531 1395.106 48822.53
Column 15 5 3188.939 637.7878 18232.89
Column 16 5 7700.425 1540.085 17018.86
Column 17 5 7282561 1456.512 8530.194
Column 18 5 7393.691 1478.738 55276.46
ANOVA
Source of Variation SS df MS F
Between Groups 12615361
Within Groups 3153550 72 43799.3
Tota 15768910 89

Supplementary Table 3. T-test values comparing effect of compounds on locomotion after 5 minutes.

Compound P-value
6ga 0.001562387
6la 1.03618E-07
6ae 0.000926626

Supplementary Table 4. AVOVA analysisto compare effect of compounds on locomotion after 10 minutes

Anova: Single Factor

SUMMARY

Groups Count

Sum

Average Variance

Column 1
Column 2

5 5087526 1017.505 3823.026
5 2557.956 511.5913 3418.446
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Column 3 5 3127262 6254524  9232.09
Column 4 5 6806.529 1361.306 2826.408
Column 5 5 8394.006 1678.801 21997.09
Column 6 5 4730.401 946.0801 9638.387
Column 7 5 2842.601 5685202 9045.496
Column 8 5 3312.753 6625505 10215.38
Column 9 5 281517 563.034 12074.41
Column 10 5 7668.895 1533.779 23916.73
Column 11 5 7600.391 1520.078  41747.7
Column 12 5 5190.377 1038.075 5320.072
Column 13 5 2334998 466.9996 1927.142
Column 14 5 5201.687 1040.337 7733.223
Column 15 5 4201.29 840.2581 13459.91
Column 16 5 6829.386 1365.877 5158.632
Column 17 5 7694122 1538.824 5652.248
Column 18 5 6539.336 1307.867 40748.17
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 14161341 17 833020.1 65.78362 6.71E-37 1.766577
Within Groups 911738.3 72 12663.03
Tota 15073080 89

Supplementary Table 5. T-test to compare effect of compounds on locomotion after 10 minutes

Compound  P-value

60a 8.05696E-05
6la 7.68395E-08
Gae 8.09969E-08

Supplementary Table 6. ANOV A analysisto compare effect of compounds on locomotion after 15 minutes

Anova: Single Factor

SUMMARY

Groups Count Sum Average  Variance
Column1 5 3943517 788.7033 2442451
Column 2 5 2742.699 548.5398 3867.392
Column 3 5 3003.618 600.7237 10559.78
Column 4 5 5883.761 1176.752 1311151
Column 5 5 7999.098 1599.82 32048.96
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Column 6 5 5037.557 1007.511 11922.18
Column7 5 2500.799 500.1598 252.6256
Column 8 5 2864.137 5728275 11715.66
Column 9 5 2594157 518.8315 9488.219
Column 10 5 7059.796 1411959 7123.291
Column 11 5 7471976 1494395 27882.91
Column 12 5 4880.966 976.1932 6817.499
Column 13 5 2666.017 533.2033 1584.076
Column 14 5 3563475 712695 19402.96
Column 15 5 4663403 932.6805 40985.21
Column 16 5 6707.498 13415 1962.81
Column 17 5 8042.989 1608.598 4256.939
Column 18 5 7139.165 1427.833 5769.613
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 14245736 17 8379844 64.68809 1.17E-36 1.766577
Within Groups 932704.6 72 12954.23
Total 15178440 89

Supplementary Table 7. T-test to compare effect of compounds on locomotion after 15 minutes

Compound  P-vaue

60a 5.55467E-06
6la 1.22182E-08
6ae 9.63743E-09

Supplementary Table 8. ANOV A analysisto compare effect of compounds on locomotion after 20 minutes

Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance
Column 1 5 3325954 665.1908 25692.14
Column 2 5 2733736 546.7471 1933.023
Column 3 5 3554.359 710.8718 26440.76
Column 4 5 5106.53 1021.306 10222.19
Column 5 5 6458187 1291.637 16066.96
Column 6 5 4277.741 8555481 9006.125
Column 7 5 2254736 450.9472 4921.299
Column 8 5 3782166 756.4332 3891.617
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Column 9 5 3575545 7151089 11734.96

Column 10 5 6468.666 1293.733 12226.79

Column 11 5 7117596 1423519 4600.962

Column 12 5 495426 990.8521 13971.44

Column 13 5 2529.859 5059718 1808.458

Column 14 5 5476584 1095.317 83197.31

Column 15 5 5915.696 1183.139 6687.981

Column 16 5 6320.733 1264.147 4608.758

Column 17 5 8185965 1637.193 9153.627

Column 18 5 6568.136 1313.627  18696.7

ANOVA

Source of Variation SS df MS F P-value F crit
Between Groups 10358526 17 609325.1 4140982 254E-30 1.766577
Within Groups 1059444 72 1471451

Tota 11417970 89
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Supplementary Table 9. T-test to compare effect of compounds on locomotion after 20 minutes

Compound  P-value

6ga 0.00010489
6la 5.32534E-07
6ae 0.000101036

Supplementary Table 10. ANOVA analysisto compare effect of compounds on locomotion after 25 minutes

Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance
Column 1 5 5670.722 1134.144 7432.314
Column 2 5 2885337 577.0673 8707.398
Column 3 5 5929288 1185.858 72844.71
Column 4 5 6471.03 1294206 1823.998
Column 5 5 6787917 1357.583 6068.615
Column 6 5 4613.897 922.779%4 158747
Column 7 5 2788424 557.6848 6458.469
Column 8 5 5331315 1066.263 13521.33
Column 9 5 4539.873 907.9746 10835.21
Column 10 5 5626256 1125251  8120.02
Column 11 5 7241857 1448371 17924.8
Column 12 5 4592249 918.4498 2336.048
Column 13 5 3165711 633.1421 5288.223
Column 14 5 2985782 597.1563 1797.029
Column 15 5 5722381 1144.476 1148.85
Column 16 5 7718992 1543.798 5986.916
Column 17 5 7266.606 1453.321 60040.47
Column 18 5 5717213 1143443 6206.456
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 8332129 17 4901252 22.31856 4.31E-22 1.766577
Within Groups 1581151 72 21960.44
Total 9913280 89

Supplementary Table 11. T-test to compare effect of compounds on locomotion after 25 minutes

Compound P-value

6ga 0.077721
6la 0.000407
6ae 0.000198
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Supplementary Table 12. ANOVA analysisto compare effect of compounds on locomotion after 30 minutes

Anova: Single Factor

SUMMARY

Groups Count Sum Average Variance
Column 1 5 5677555 1135511 598.3083
Column 2 5 2836.498 567.2996 1367.249
Column 3 5 3547911 709.5822 32855.83
Column 4 5 6586.844 1317.369 651.4095
Column 5 5 6628.785 1325757 26654.26
Column 6 5 4474232 894.8464 4454.129
Column 7 5 2973.415 594.6829 61.72641
Column 8 5 3409.743 681.9486 14323.01
Column 9 5 4788.805 957.7609 8359.459
Column 10 5 6742466 1348.493 191.7352
Column 11 5 6812204 1362.441 29276.56
Column 12 5 4089.28 817.8559 2271.681
Column 13 5 2630.894 526.1787 2284.029
Column 14 5 3085926 617.1853 4523.023
Column 15 5 5815.097 1163.019 1514.701
Column 16 5 7211106 1442221  7493.19
Column 17 5 7904.241 1580.848 18384.26
Column 18 5 5352.685 1070.537 33396.45
ANOVA
Source of Variation SS df MS F P-value Fcrit
Between Groups 9979379 17 587022.3 56.00734 1.39E-34 1.766577
Within Groups 754644.1 72 10481.17
Tota 10734023 89

Supplementary Table 13. T-test to compare effect of compounds on locomotion after 30 minutes.

Compound  P-value

60a 0.000391
6la 0.002055
Gae 0.000599
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Supplementary Table 14. T-test comparing occurrence of mortalities Supplementary Table 15. T-test comparing occurrence of
with azetidinesat 10 M to controls. morphologica effects with azetidinesat 10 M to controls.
Comparison made P value Comparison made P value
6ae and DMSO 0.118786 6ae and DMSO 4.8715E-43
6ae and E3 0.043728 6ae and E3 1.63589E-43
6laandDMSO  0.526294 6laandDMSO  0.000777081
6laand E3 0.344021 6laand E3 9.18407E-05
6gaand DMSO  0.163601 6gaandDMSO  0.004599777
6ga and E3 0.057505 6ga and E3 0.002042237
GacandDMSO  0.013219 Gacand DMSO  0.005840775
bacand B3 1.25E-05 6ac and E3 0.00100187
6dband DMSO 0071854 6dband DMSO  0.004889474
6db and E3 1
6db and E3 1
6ad and DMSO 0.629964
6ad and DM SO 0.00204198
6ad and E3 0.099281 6ad and E3 5.20755E-05

Supplementary Table 16. Table 15 T-test comparing occurrence of cardiac o edemawith azetidinesat 10 M to controls.

Comparison P value (stage)
24h  48h 72h 96h 120h

6ae and DMSO 1 0.001297 4.9421E-07 4.9421E-07 4.9421E-07

6la and DMSO 1 0.106166 0.10616646 0.10616646 0.106166461

6ga and DM SO 1 0373901 0.28399843 0.22103575 0.221035754

6ac and DMSO 1 0373901 0.37390097 0.14481833 0.144818327

6db and DMSO 1 0373901 0.37390097 0.37390097 0.373900966

6ad and DMSO 1 0.148148 0.14814815 0.05504061 0.007762603

Supplementary Table 17. T-test comparing occurrence of mortalites Supplementary Table 18. T-test comparing occurrence of
with azetidinesat 25 M to controls morphological effects with azetidinesat 25 M to controls

Comparison made P vaue Comparison made  Pvalue
6ae and DMSO 0.000122 6ae and DMSO 1.6029E-66
6ae and E3 0.000169 6ae and E3 1.00529E-66
6la and DMSO 0.378718 6la and DMSO 0.000143439
6laand E3 0.456005 6la and E3 8.71181E-05
6ga and DMSO 0.020576 6ga and DMSO 2.87154E-06
6ga and E3 0.028789 6ga and E3 1.92843E-06
6ac and DMSO 0.329236 6ac and DMSO 0.000710127
6ac and E3 1 6ac and E3 0.000346351
6db and DM SO 1 6db and DM SO 0.042053839
6db and E3 0.105402 6db and E3 0.001809474
6ad and DMSO 1 6ad and DM SO 0.024197027
6ad and E3 0.105402 6ad and E3 0.018145042
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ES
Supplementary Table 19. T-test comparing occurrence of cardiac oedemawith azetidinesat 25 M to controls.
Comparison P value (stage)
24h 48h 72h 96h 120h
6aeand DMSO 0.025721 5.29E-07 5.2915E-07 5.2915E-07 5.29E-07
6la and DMSO 1 0151835 0.15183454 0.064676894 0.063603
6ga and DM SO 1 0.64333 0.42164826 0.075475876 0.003795
6ac and DMSO 1 0546715 0.1868218 0.186821797 0.186822
6db and DMSO 1 0467605 0.46760475 0.329460331  0.32946
6ad and DMSO 1 0518519 051851852 0.452973501 0.43179%4
Supplementary Table 20. T-test comparing occurrence of mortalties Supplementary Table 21. T-test comparing occurrence of
with azetidinesat 30 M (24hpf start) to controls morphological effectswith azetidinesat 30 M (24hpf start) to controls
Comparison made P value Comparison made P value
6ae and DM SO 0.048523213 6ae and DMSO 2.88807E-55
6aeand E3 0.045087791 6ae and E3 4.76653E-56
6la and DMSO 0.155312928 6la and DMSO 0.000190434
6laand E3 0.05220515 6la and E3 2.74065E-05
6ga and DMSO 0.045163937 6ga and DMSO 6.0095E-05
6ga and E3 0.041935296 6ga and E3 2 89799E-05
6ac and DM SO 0.557465885 6ac and DMSO 0.072122322
Gac and E3 0.308260037 6ac and E3 0.010858398
6db and DMSO 0.337552599 6db and DMSO 0.785217517
6db and E3 0.127088903 6db and E3 0.076822944
6ad and DMSO  0.454803931 6ad and DMSO  0.345392337
6ad and E3 0.14341993 6ad and E3 0.636549591

Supplementary Table 22. T-test comparing occurrence of cardiac oedemawith azetidinesat 30 M (24hpf start) to controls.

P value (stage)

48h 72h 96h 120h
6aeand DMSO 5.08E-06 5.08E-06 5.08E-06 5.08E-06
6laand DMSO  0.274577 0.274577 0.014721 0.014721
6gaand DMSO 0.724659 0.724659 0.020776 0.036548
6acand DMSO  0.724659 0.724659 0.441823 0.441823
6db andDMSO  0.64333 0.64333 0.64333  0.64333
6ad and DMSO 0.373901 0.373901 0.373901 0.373901

Comparison
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Supplementary Table 23. ANOVA analysis comparing morphological effects with azetidinesat 10 M to controls

Anova: Single Factor

SUMMARY
Groups Count Sum  Average Variance
6ae 12 1135 94.58333 352.0833
12 1140 95 300
12 1135 9458333 352.0833
6la 12 70 5.833333 67.42424
12 145 12.08333 211.1742
12 40 3.333333 10.60606
6ga 12 50 4.166667 26.51515
12 50 4.166667 26.51515
12 325 27.08333 1120.265
6ac 12 90 7.5 184.0909
12 Q0 7.5 184.0909
12 50 4.166667 26.51515
6db 12 0 0
12 0 0
12 0 0
6ad 12 45 3.75 46.02273
12 70 5.833333 2651515
12 45 3.75 46.02273
0.1% DMSO 12 0 0 0
12 35 2916667 6.628788
12 0 0 0
E3 12 0 0 0
12 0 0 0
12 0 0 0
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 266140.9 23 1157134 9298754 1.8E-112 1570294
Within Groups 32852.08 264 124.4397
Tota 208993 287
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Supplementary Table 24. ANOVA anaysis comparing morphological effectswith azetidinesat 25 M to controls.

Anova: Single Factor

SUMMARY
Groups Count Sum  Average Variance
6ae 19 1820 95.78947 170.1754
19 1820 95.78947 259.0643
19 1740 91.57895 600.1462
6la 19 60 3.157895 22.80702
19 180 9.473684 255.2632
19 260 13.68421 432.8947
6ga 19 245 12.89474 300.8772
19 320 16.84211 678.3626
19 300 15.78947 570.1754
6ac 19 60 3.157895 39.47368
19 120 6.315789 157.8947
19 125 6.578947 127.924
6db 19 0 0 0
19 80 4.210526 70.17544
19 40 2105263 17.54386
6ad 19 285 15 841.6667
19 60 3.157895 56.14035
19 0 0
0.1% DMSO 19 0 0 0
19 15 0.789474 3.508772
19 15 0.789474 3.508772
E3 19 0 0
19 0 0
19 15 0.789474 3.508772
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 408113.2 23 1774405 9235458 8.7E-151 1.554323
Within Groups 83000 432 192.1296
Total 4911132 455
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Supplementary Table 25. ANOVA analysis comparing morphological effectswith azetidinesat 30 M (24hpf start) to controls.

Anova: Single Factor

SUMMARY
Groups Count Sum  Average Variance
6ae 18 1700 94.44444 499.6732
18 1710 95 450
18 1705 94.72222 501.3889
6la 18 150 8.333333 147.0588
18 210 11.66667 288.2353
18 120 6.666667 94.11765
6ga 18 150 8.333333 147.0588
18 480 26.66667 1505.882
18 450 25 1323529
6ac 18 150 8.333333 147.0588
18 60 3.333333 2352941
18 0 0 0
6db 18 25 1.3888389 5.310458
18 25 1.388889 5.310458
18 50 2777778 21.24183
6ad 18 30 1.666667 5.882353
18 30 1.666667 5.882353
18 0 0
0.1% DMSO 18 0 0
18 0 0
18 90 5 26.47059
E3 18 0 0 0
18 35 1.944444  6.29085
18 15 0.833333 3.676471
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 397095.3 23 17265.01 7956842 3.9E-135 1.555799
Within Groups 88529.17 408 216.9833
Total 4856245 431
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5 NMR Spectra

5.1.1.1 'H NMR Spectrum of cis-6aa
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5114 C{*H} NMR Spectrum (Pendant) of cis-6ab
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5116 2C{™H} NMR Spectrum of cis-6ac
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5118 2C{*H} NMR Spectrum (Pendant) of cis-6ad
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5.1.1.10 2C{*H} NMR Spectrum (Pendant) of cis-6ae
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5.1.1.12 2C{*H} NMR Spectrum (Pendant) of cis-6af
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5.1.1.14 2C{*H} NMR Spectrum (Pendant) of cis-6ag
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5.1.1.16 *C{*H} NMR Spectrum (Pendant) of cis-6ah

H ioEEddad 2 355 430 3
i TTT Tl 117 A i

MeO

|
|

JM
t

rry hy

8§28 %

Ads 2

85 80 75 7.0 65 60 55 50 a5 35 30 25 20 15 10

E44

F26000

20000

r18000

F16000

14000

F12000

10000

ES



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

ES

5.1.1.18 “C{*H} NMR Spectrum (Pendant) of cis-6bb
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5.1.1.20 *C{*H} NMR Spectrum of cis-6ca
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5.1.1.22 2C{*H} NMR Spectrum (Pendant) of cis-6da
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5.1.1.24 2C{*H} NMR Spectrum (Pendant) of cis-6di
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5.1.1.26 2C{*H} NMR Spectrum of cis-6dj
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5.1.1.28 2C{*H} NMR Spectrum (Pendant) of cis-6ea
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5.1.1.30 2C{*H} NMR Spectrum (Pendant) of cis-6fa
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5.1.1.32 2C{*H} NMR Spectrum (Pendant) of cis-6ga
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5.1.1.34 2C{*H} NMR Spectrum of cis-6ha
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5.1.1.36 *C{*H} NMR Spectrum of cis-6ja
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5.1.1.38 2C{*H} NMR Spectrum (Pendant) of cis-6kb
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5.1.1.39 'H NMR Spectrum of cis-6lb
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5.1.1.40 2C{*H} NMR Spectrum (Pendant) of cis-6lb
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5.1.1.42 “C{*H} NMR Spectrum (Pendant) of cis-6mb
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5.1.1.43 '*H NMR Spectrum of cis-6ra
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5.1.1.44 “C{*H} NMR Spectrum of cis-6ra
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5.1.1.47 *H NMR Spectrum of cis-6sb
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5.1.1.48 C{*H} NMR Spectrum of cis-6sb
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5.1.1.49 'H NMR Spectrum of cis-7aa
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5.1.1.51 'H NMR Spectrum of cis-7ab
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5.1.1.53 'H NMR Spectrum of cis-7da
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5.1.1.55 'H NMR Spectrum of cis-8ab
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5.1.1.57 *H NMR Spectrum of trans-8ab
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5.1.1.59 'H NMR Spectrum of cis-8aj
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5.1.1.61 'H NMR Spectrum of trans-8aj
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5.1.1.62 2C{*H} NMR Spectrum (Pendant) of trans-8aa
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5.1.1.63 'H NMR Spectrum of cis-8kb
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5.1.1.65 'H NMR Spectrum of trans-8kb

5.1.1.66 “*C{*H} NMR Spectrum (Pendant) of trans-8kb
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5.1.1.67 'H NMR Spectrum of trans-9aa
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5.1.1.69 'H NMR Spectrum of trans-9ca
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5.1.1.71 *H NMR Spectrum of trans-9da

5.1.1.72 C{*H} NMR Spectrum (Pendant) oftrans-9da
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